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Currents of the Bering Sea

North Aleutian Shelf quantify. Coastal waters along the northern the northwest, with magnitudes on the order of
boundary of Bristol Bay, also called the coastal 1-10 cm/s and a statistically significant cross-
current, continue to follow the bathymetry. The shelf component of about 1-5 cm/s.

The primary flow of water into the Bering coastal current flows northwesterly into the Ber-
Sea originates at Unimak Pass. The source ing Sea and then northerly along the Yukon Delta
water of this flow istheAlaskan Coastal Current, Yukon/Kuskokwim Delta. Thus, the fundamental
from south of the Aleutians. Within the pass and circulation in outer Bristol Bay consists of a
north of Unimak Island, much of the coastal cur- typically unclosed, counterclockwise gyre open The dominant current near the Yukon Delta

rent is entrained into the wind-driven flow along to the Bering Sea and driven by a combination of is the northward flowing Alaskan Coastal Water.

the north Aleutian coast. Typically, this current wind, tide, estuarian, and thermohaline effects. The current is thought to bifurcate at the north-

flows to the northeast into Bristol Bay in the west corner of the delta, with one fork flowing in-

direction of the prevailing wind, following Ninety to ninety-five percent of the velocity land, toward Norton Sound, and the remaining

bathymetry contours along the coast. At times, variance within the bay is tidal, with tidal cur- flow continuing northward (U.S. Navy 1958).

the north Aleutian coastal current will undergo a rents an order of magnitude largerthan the mean Local and seasonal effectscan produce variabil-

reversal in direction due to changes in the large- flow. For example, on the north Aleutian shelf, ity in the prevaili' g flow directions. In winter.

scale and mesoscale wind direction. Because where net currents are only 1-5 cm/s and the when winds are from the north, flow offshore of

winds are highly variable, their contribution to typical wind-driven currents are approximately the delta can actually reverse for days or weeks

net circulation is difficult to quantify, but the 10 cm/s at 5 m, the tidal currents are 40-80 cm/s at a time (Aagaard and Coachman 1981). This

alongshore component of winds is highly cor- or more (Thorsteinson 1984). Turbulence result- situation accounted for the flow of the Alaskan

related with both onshore and alongshore com- ing from tidal currents causes mixing of the Coastal Water about 30% of the time between

ponents of surface and subsurface currents. water column from the bottom to about 50-m September 1976 and March 1977 (Zimmerman

above the bottom. Tidal currents in Bristol Bay 1982). The surface currents offshore of the delta

Sea level changes on either side of Unimak are nearly reversing along the Alaska Peninsula tend to flow in the same general direction as the

Pass due to storm track and pressure cell move- and become more cyclonic and rotary offshore. synoptic and mesoscale winds, from the north or

ment are probably responsible for the fluctua- National Ocean Survey current tables show a northeast in winter and from the southwest dur-

tion of magnitude and direction in the flow change in maximum ebb currents from 20-25 ingopenwaterseason.Thetypicalsummerwind

through the pass, which at times is southward. cm/s up to 30-40 cm/s in June near Amak Island. frequently produces downwelling and shore-

These reversals are more likely to occur when Near Port Moller, the tidal current speeds are as ward transportof water, which results in a raised

the flow from the seasonally variable Alaskan high as 100 cm/s (U.S. Department of Commerce water level and increased wave energy near the

Coastal Current, from the Gulf of Alaska, is at its 1980). At a depth of 2m the calculated tidal coast.

minimum. The shoaling bottom through Unimak residual current is approximately 3-4cm/s,
Pass gives rise to vertical turbulence and mixes spatially highly variable, and directed to the nor- Norton Sound
the water column. thwest (Leendertse and Liu 1981).

The currents in Norton Sound are domi-
On the north Aleutian shelf, the net north- Kinder and Schumacher (1981) identified nated by regional wind and surface pressure pat-

easterly flow of approximately 1-5 cm/s is pres- three separate hydrographic flow regimes in the terns. The highest observed flow was measured
ent within the coastal zone (Baker 1983; Cline southeastern Bering Sea. The Coastal regime is at about 50 cm/s; flow decreased with increas-
et al. 1982; Thorsteinson 1984). This current is present inside the 50-m isobath in the vicinityof ing depth (Muench 1981). These atmosphere-
believed to be continuous with a weak current Nunivak Island. It is characterized by generally driven flow events maydiffer from the mean flow
past Nunivak Island (Kinder and Schumacher warm, low saline, vertically well-mixed water and produce uncertain, intermittentvariabilityin
1981). Near Port Moller, currents have smaller which has typical currents on the order of the circulation pattern. Oceanographic data
magnitudes and do not intensify near the coast. 2-5 cm/s toward the northwest. The Middle from the mouth of Norton Sound indicate a net
Close inshore, within 50 km, currents ranges regime is present in the central Bristol Bay northward water transport, with strong seasonal
from 1 to 6 cm/s (Kinder and Schumacher 1982). region, where water depths are on the order of differences in movement rates. Currents

50 to 100 m. It is divided from the coastal regime between the mouth of the sound and
A weak mean flow shows a cyclonic tend- bya front with an enhanced salinity gradient and St. Lawrence Island to the west are characteriz-

ency around the perimeter of Bristol Bay, with is characterized by a strongly stratified, two- ed by somewhat pulsive north-south flow events
maximum speeds (roughly 3.5 cm/s) found near layered structure extending approximately to having speedsof50-100 cm/s(Muench, Pearson,
and inside the 50-m isobath and in the coastal the 100-m isobath. Mean flow is generally less and Tripp 1978). These speeds contrast with re-
domain. Mean speeds observed in the central than 1 cm/s, with no characteristic vector-mean ported mean flow rates of 15 cm/s observed in
shelf domain were less than 1.0 cm/s, with no direction. The Outer hydrographic region is relative synchrony with major meteorological
sense of an organized circulation (Kinder and divided from the middle region by a front along events. The mean circulation pattern within the
Schumacher 1981). There Is apparently a net the 100-m isobath and is present out to the shelf sound is cyclonic in character(Drake et al. 1980).
westward convection of water from the cAntral break in the open waters beyond Bristol Bay. A A typical feature is westerly flow of water mass,
basin of Bristol Bay into the Berin6 Sea. fine vertical structure separates surface layers varying In extent and Intensity over time, along
However, flow in this central region is highly from the deeper, more well-mixed layers. The the northern coast (Cline, Muench, and Tripp
variable, atmospherically forced, and difficult to vector-mean current In this regime is directed to 1981). The tidal component in the sound is on the
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order of 50 cm/s and reverses either diurnally or coast, roughly following the bathymetry. This 4 cmls, with the tidal current accounting for
semidiurnally. The reversals are roughly north- flow varies in intensity and extent from year to 55 (-31)% of the fluctuation (Coachman, Salo,
east/southwest within Norton Sound. year. In the summer of 1979, a westerly mean and Schumacher 1983). Near St. Lawrence

flow paralleled the coastline and was super- Island, the Bering Sea narrows into two straits,
The upper- and lower-layer circulation is imposed upon a highly variable flow which the Shpanberg and Anadyr. 'North of the island

decoupled in the eastern sound, but less so in included reversals (Muench 1981). the two straits merge to form the Bering Strait.
the western sound, where there is a monotonic Circulation here is dominated by a northward
decrease in speed along with a slight rotation of Bering Strait mean flow ranging from 4 to 15 cm/s, with very
flow as depth increases. Northwesterly surface small tidal influences 24 (± 13)% variability
flow rotates to westerly nearthe bottom. In sum- (Coachman, Salo, Schumacher 1983). Flow in
mer, easterly flow enters the sound along its The Bering Sea is ch;acterized by an open both the Anadyr and Shpanberg is to the north,

southern shore, curves cyclonically tothe north, shelf south of St. Lawrence Island. Mean cur- approximately parallel to the local bathymetry.
and is then deflected to the west at the north rents are variable in direction and range from I to The flow appears to come from around botn ends
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Legend of St. Lawrence Island. Frequent reversals are 0.5 m lower than in the northern Bering Sea. A ma-

Bering Sea surface currents. Numbers coincidental with meteorological events. These jor cause of variations in the sea level difference
indicate mean speed in cm/s. Arrows reversals can affect the flow over vast regions must lie in fluctuations of the regional wind
depict flow as follows: covering thousands of square kilometers. The distribution. It is also possible that the at-

presence of ice appears to dampen the impact of mospheric pressure field may itself directly
4- Prevailing current direction wind stress forcing. The major driving force for modify the oceanic pressure field (Aagaard,

the northward flow through Bering Strait is the Coachman, and Tripp 1975).
4--- Variable current direction sea surface sloping down to the north (Aagaard

Bering Sea surface currents synthesized from and Coachman 1966). A slnpe of 2 x 10- is An examination of recent meteorologic data
Arsener 1967; Goodman et al. 1942: Kinder and associated with average summer northerly (Aagaard and Coachman 1981) showed the
Schumacher 1981, LaBelle 1983; Marine Advisory transport of approximately 1.6 x106 m3/s. The nor- following results. In every case of southerly flow
Program. Universify of Alaska: Notorov 1963: mal condition is, thus, one in which sea level in through the Bering Strait, the large-scale atmos-Peito 1981. Takenouti and Ohtahi 1974; and U.S.Navy 1977 the southern Chukchi Sea (in summer) is about pheric pressure patterns were the same. One day
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before a peak in southerly flow, a strong low- system behavestoamarkeddegreeasacoherent toward the northwest, so that the isobars in the
pressure system was centered some distance to unit, water levels at both St. Lawrence Island and strong pressure gradient are directed northward
the southeast of Bering Strait in the area of Cape Lisburne fall together and are nearly in from the central Bering Sea along the axis of the
Bristol Bay, Kodiak, Anchorage, and the northern phase with the transport. system. This configuration creates strong,
Gulf of Alaska. At the same time the Siberian high southerly winds which can move water from the
was centered some distance west or west- Northward transport stands in contrast to central Bering Sea onto the northern Bering Sea
northwest of the strait. The isobars signifying the the southerly transport events. Periods of north- shelf, raising the water level in the vicinity of
strongest pressure gradient between pressure erly flow tend to be more persistent and not so St. Lawrence Island and enhancing the sea-level
centers were located precisely over the Bering great in magnitude, nor do they show the marked slope down to the north.
Strait region. Most significantly, they had a nearly episodic character of the southerly flows. The
north-south orientation which extended from greater persistence of northerly flow must reflect Central Bering
over the Chukchi Sea south into the central Ber- the basic driving force, a higher sea level in the
ing Sea-completely across the northern Bering Bering Sea than in the Arctic Ocean (Coachman West and northwest of the North Aleutian
Sea shelf. If the north-south orientation of the et al. 1975), which still remains unexplained. Basin and Yukon Delta lies St. George Basin,
isobars did not extend totally across the northern There were, however, a number of relatively rapid the Central Bering Sea, and still further west, the
shelf or if the isobars were oriented northeast- northward accelerations of transport during the Navarin Basin. Circulation in these regions is
southwest (the nearest typical configuration), seven months of record which appearto have two not as well understood as in the coastal basins.
strong southerly flow events did not occur. basic causes: Fewer studies have been conducted in the off-

shore Bering. Data are site-specific and
The mechanism which drives major south (1) After strong south transport events, sporadic over decades. No consistent flow pat-

flow events now seems clear. Strong north winds rapid accelerations commonly occur which can terns have emerged as representative of the
mustdevelopovertheentirenorthernBeringSea, be thought of as compensatory. When atmos- regional circulation. In fact, there is little con-
not just over the immediate region of Bering pheric conditions causing the southerly trans- sensus among investigators that the principal
Strait. Large-scale, strong atmospheric pressure port event dissipate, water is not being removed flow is north-south, east-west, or cyclonic or
cellsarerequired:alowfar othesoutheastanda from the northern Bering shelf, but there is still anticyclonic in nature (See Natarov 1963;
high well to the west. The strong northerly winds voluminous southerly transport in the system. Arsen'ev 1967; Tak enovti and Ohtani 1974:
generated thereby move water southward off the Water "piles up" in the region around Goodman 1942; Ratmanov 1937). The northward
entire northern Bering Sea shelf. Removal of suf- St. Lawrence Island and Norton Sound, a condi- flowing, eastern boundary current is roughly
ficient water off the northern shelf generates a tion reflected by a strong, positive difference in balanced by a southward flow along the Soviet
sea-level slope down to the south-sea-level water level. Following this by about one day, a coast. Within the central region, flow is probably
slope has been shown to be the major force strong northward acceleration occurs. dominated by the location and strength of large-
driving transport through the strait (Coachman scale atmospheric pressure cells. Response
et al. 1975). This, together with the strong north (2) Occasionally, major northward accel- times, directions, and persistence are probably
winds caused by the east-west atmospheric erations appear to be, at least in part, directly of a similar scale as those controlling flow
pressure gradient, drives enhanced southerly driven by atmospheric conditions. Specifically, through the Bering Strait (Aagaard and
transport. These conditions apparently require these are a strong low pressure centered in the Coachman 1981). Thus, a dominant regional
about one day to develop, so that maximum south western Bering Sea southwest of Bering Strait, flow pattern is not readily observed nor easily
transport occurs the following day. Because the or a deep trough from the central Aleutians quantified.
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Introduction

The annual cycle of formation and dissipa-
tion of sea ice in Alaska waters has widespread aNG SEA
effects on a number of phenomena. When the ice -s4.
forms, the coastal climate changes in character nalakleet
from maritime to continental with much colder Ganibel
temperatures and lower humidities than would NORTON sOI'4

be the case if open water were present. The ice
also interferes and even stops water transporta- St. Michael

tion with the possible exception of icebreakers
and other specially designed ships. It makes the /1

cleanup of oil spills difficult, if not impossible, Kotlik

by hampering the operation of cleanup equip- 
" p LJ

172' 170" 168" 166"* 1n 6n

ment and by trapping oil under the ice. Sea ice 1 1 1 t She PointU
also has important effects on the life cycles of
living creatures in and near the sea.

In the Bering Sea, the sea ice generally ,5"
begins as fast ice formation along the shores of Bethel
the Seward and Chukotsk peninsulas in
October. As the season progresses and waters
in the more open portions of the Bering Sea cool Dillimgham* Naknek
off, the pack ice generally begins its seasonal
southward formation in November. An esti-
mated 97% of the ice in the Bering Sea is formed Togiak
within the Bering Sea (Leanov 1960); very little is
transported south through the Bering Strait.
During periods of increasing ice and prevailing
northerly winds, the ice apparently is generated
along the south-facing coasts of the Bering Sea
and moves southward with the wind at as much
as 1 knot before melting at its southern limit 0
(Pease 1971). During periods of southerly winds,
ice coverage generally decreases in the Bering.
Prevailing winds can persist in one direction for lk..
weeks at a time in winter in the Bering Sea, Fter-11r.r.
causing a wide variation in ice cover from month Figure 6. Recurring Polynyas Synthesized from: McNutt 1981. Stringer. Barrett, and

to month and from year to year(see Figure 6 and Schreurs 1980. Woh( 1982

map set 17, Section II of this volume).

winds causethe polynyato form in the leeofthe St. Lawrence Island, the appearance of this
Recurring Leads and Polynyas island as sea ice is advected to the south. The polynya is variable, but it is usually observed at

polynya can extend more than 160 km and is fre- least once each year, often more. Its extent is
Wind and current stresses on the ice can quently covered with thin ice. However, the variable, and thin ice commonly covers the

cause tension or divergence and open relatively feature is temporal, and a wind shift to southerly pclynya quickly during cold, northerly wind
narrow, long stretches of open water in an other- flow can close this area rapidly. At such times, a storms.
wise dense ice cover. In the absence of strong corresponding polynya to the north of
currents, the wind induces leads which run St. Lawrence Island is sometimes observed, but The polynyas shown for Norton Sound,
perpendicular to the wind direction. Flaw leads It is generally much smaller and occurs less fre- Bristol Bay, and Kuskokwim Bay were taken
generally occur just seaward of the stable fast quently. from Stringer, Barrett, and Schreurs (1980).
ice zone when strong offshore winds develop. These features were mapped from LANDSAT

A polynya can form on any side of Nunivak scenes collected between 1973 and 1976.
In the Rering Sea a wind-induced polynya Island, depending upon the prevailing wind Generally, the major polynyas in these areas

(Figure 6) immediately south of St. Lawrence direction. Usually the feature is located to the open in response to northerly winds, which
Island is a frequent but undependable feature north or south, under southerly or northerly cause all but landfast ice to move toward the
(McNutt 1981; Wohl pers. comm.). Northerly winds, respectively. Like the polynya off south. As the polynyas are opened by the wind,
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new ice forms and is, in turn, advected south- °570 1'

ward. This mechanism for new ice production
can be very efficient under the proper cir-
cumstances (Pease 1980). None of the polynyas
can be considered even semipermanent since a
reversal in the wind direction can completely
close them. Furthermore, many of the areas
shown are partially covered with very thin ice
when the northerly winds bring below-freezing ,
temperatures. 6= - '- f
Fast Ice and Shear Zones - \

According to World Meteorological Organi-
zation sea ice nomenclature, fast ice includes all
ice that has become attached to the shore, even
multiyear pack ice. A common feature at the
seaward boundary of the fast ice is an area of ,

shear ridges. Shear ridges in the Bering Seatend
to be more localized and of lesser extent and
magnitude than farther north. Figure 7 shows
the various kinds of ice near shore. Bering Sea
ice does not have any multiyear ridges. The ac-
companying fast ice boundary maps, from the
Alaska Marine Ice Atlas, were synthesized from
Stringer, Barrett, and Schreurs (1980).

Any significance accorded to trends appar- / Legend
ent on these maps must be tempered by consid- ......... 18-21 January, 1975; 1976
eration of the variability exhibited in the - 22-25 January, 1977
ice-edge data. At some locations, the edge of the ------- 21-23 January, 1978
fast ice varies considerably in position during -53 - 20-23 January, 1979
each period. Although the average edges along
the coast show a temporal trend, it has only 175" ~170 6

°
10

minor significance. In other locations, the 17_5' 170' '_ _ __ 1__1_0_

variability of the fast-ice edge of each period is Figure 8. January Southern Ice Limit for 1975-1979. Source: Niebaur 1981.
small compared to the changes in the average
position from period to period (Stringer 1981).
The intraseason and interseason variability of
the fast-ice edge are very dependent on the
meteorology and associated wind patterns as
well as the offshore bathymetry. Although the
prevailing winds in winter are generally north-
easterly, there are often periods of a week or Fast Ice Zone Pack Ice Zone
more with southerly winds. During northeasterly BO

"
ttO

m  
Floating Grounded Floating Driftingwinds, shore leads and polynyasopen up, only to Fast Fast Ice I Ice Zone Extension Pack Ice

be closed again when winds shift to south or 7cccc

southwest. Also, the high tide ranges in Bristol '\ --

Bay and along the coast south of Norton Sound t Shear _--.

tend to break up extensive areas of fast ice, Zone First Multi-year

except where it is grounded on mud flats or to Year Ridge

o ffs h o re s h o a ls . 23m f e o g

Relief

t Active Tidal Cracks
c Traces of Former Active Tidal Cracks

Figure 7. Sea Ice Zones and Types
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Tides
The practical study of tides, aimed at pre- tides can be modeled with a high degree of

dicting surface elevations and times, involves acuracy. The following discussion paraphrases NAME OF COEFFICIENT

the empirical treatment of observations made at material contained in Pearson, Mofjeld and SYMBOL PARTIAL TIDE RATIO

the desired location over an extended period of Tripp, 1981 in which theoretical tide model M Principal Lunar 100.0

time. The motion of the heavenly bodies, par- results are compared to observations. The tides s Principal Solar 46.6

ticularly the sun and the moon, relative to the most concerned with are the principal tidal con- N Larger Lunar Alliptic 19.2

earth is known with great precision, so the tide stituents N2 and M2 inthesemi-diurnal band and K' are 19.2

generating potential at any place and time can 0 and K in the diurnal band. Ordinarily the S2  K, Luni-Solar Semi-Diurnal 12.7
be computed. Mathematically the potential can would be included in the discussion, however, S2  K, Luni-Solar Diurnal 58.4

be resolved into a finite number of strictly is anonymously small throughout the Bering 0, Principal Lunar Diurnal 41.5

periodic components which, upon addition, pro- Sea, possibly because it has small amplitudes in P, Principal Solar Diurnal 19.4
duce the total potential of hundreds of tide- the adjacent North Pacific Ocean. The corn-
generating components that are listed by plicated distributions of semi-diurnal and diur- Contracted from table 15.1.
various authors. Many of the components are of nal tides in the Bering Sea produce a rich variety Elements of Oceanography (McLellan 1965).

insignificant amplitude and can be excluded of tidal types, ranging from fully semi-diurnal in

from consideration. In practice only seven corn- some regions to fully diurnal in others. Figure 15. Major Tide Components

ponents are widely used: four semidiurnal (M2,
S2, Na, K2) and three diurnal components (K,, 0,, The tide wave enters the Bering Sea as a
P) (McLellan 1965). The names and relative progressive wave from the North Pacific Ocean, The tide wave propagates rapidly across
weights of these components are shown in mainly through the central and western the deep western basin. Part of it then pro-
Figure 15. passages of the Aleutian-Komandorski Islands. pagates onto the southeast Bering shelf where

TheArcticOceanisaminorsecondarysourceof large amplitudes are found along the Alaska

Theoretical modelsof tides must beverified tides which propagete southward into the north Peninsula and in Kvichak and Kuskokwim Bays
on the strength of observations at tidal stations Bering Sea where they complicate the tidal (Figure 17). Another part propagates north-
where the tide wave has been distorted through distributions, eastward past St. Lawrence Island and into Nor-
passage over a continental shelf of complex ton Sound. Overmostofthe Eastern Bering Shelf
topography. The nature of tides in a particular Tides in the Bering Sea are considered to be region the tide is mainly semi-diurnal, but in Nor-
area is highly dependent on the bathymetry, the result of cooscilation with large oceans. ton Sound diurnal tides predominate. Over the
shape, and direction of the coastline and Once inside the Bering Sea, each tidal consti- remainder of the Bering tides tend to be mixed.
latitude. In the Bering Sea in the last 10 years tuent propagates as a free wave subject to Cor- In the Aleutians diurnal rather than semi-diurnal
there havebeen a large n umberof presure gauge iolis effect and bottom friction. components are stronger.
and current meter observations taken so that
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Legend 3.5 3.1 3.7 3.2 3.2
7 63 02O 7._.2 65 0.2 4.2 0O.2

Diurnal range is the average ditterence in height between mean Diurnal 71 O2 63 02 75 . . -1
higher high water and mean lower low water in feet on a single Range 550 Z

day. 1 Ogliuea 2 Hot Springs 3 Sweeper 5 Martin 4 Shoal
Max Mm Island Bay Cove Harbor Point

Max diurnal and Min diuranil are the maximum and minimum dif- diurnal diurnal
ferences in feet respectively between the higher high water and Max Mi 3.7 3.8 4.0 3.7 5.0
lower low water that are predicted to occur during the year. tide tide 16 1 7 2 6.I.x744__41

Max tide is the highest tide predicted to occur at the location in feet above the datum 4.9 1 6 1-1.
level generally taken to be the mean of the lower of the two low waters of each day. 6 Inanudak 7 Chernofski 8 Kashega 9 Dutch 10 Cape

Bay Harbor Bay Harbor Sarichef
Min tide is the lowest tide predicted to occur at the location in feet above the datum
level generally taken to be the mean of the lower of the two waters each day. A 1 1 2
negative number indicates a level below the datum level, 10.8 17.3 12.3 18.2 22.6

Prepared by AEIDC from West Coast of North and South America Tide Tables, High 1.41A.8 9.3 24.91-5.2 g:jj.1 6
and Low Water Predictions. 1986, West Coast of North and South America, 11 Port 12 Sand 13 Port 14 Egegik R. 15 Naknek R.
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Figure 16. Tide Data
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Storm Surges
Storm surges are waves oscillating in the ever, depending mainly on the topography of the Although storm surges belong to the class

period range of a few minutes to a few days, in a water body and secondarily on other param- known as long waves, as do astronomical tides
coastal or inland water body, resulting from forc- eters, such as the direction of movement of the and tsunamis, there are at least two important
ing from atmospheric weather systems (Murty storin, strength of the storm, stratification of the differences. First, whereas tides and tsunamis
1984). By this definition, wind-generated waves water body, presence or absence of ice cover, occur on an oceanic scale, storm surges are
(often referred to as wind waves) and swell, and nature of tidal motion in the water body, the simply a coastal phenomenon. Second, signifi-
which have periods of several seconds, are ex- periods of the water level oscillations may vary cant tides and tsunamis cannot occur in an en-
cluded. The spectrum of storm surge waves is considerably. Even in the same water body, closed, small, coastal or inland water body, but
centered around 10-' cycles per second (CPS), storm surge records at different locations can storm surges can occur even in lakes, or in
which gives a period of about three hours. How- exhibit different periods, canals and rivers. The range or height of a storm

Legend .
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Primary Track ort

Secondary Track Khatirka-ln-Cht o '

Storm tracks depicted are a corn
posite of actual flooding events
from case histories. Wise, et al.,
1981

King Salmon

Fi tPor -eden

I skoe

_j r-- Say
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Figure 18. Storm Tracks with Storm Surge Floods
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surge depends not only on characteristics of the southwest to west. However, the east end of quate fetch can be generated with storm winds
storm but also on the topography onshore and Norton Sound often experiences minor flooding, from south through vest to northwest. East of
bathymetry offshore. Shallow water bodies despite unfavorable winds, due to rising sea Goc.,.iews Bay, westsouthwest to west are the
generally experience surges with greater levels all over the sound. only directions from which an adequate fetch
ranges. Also, the height of a storm surge is less if can develop.
the sea floor is steep than if there is a shallow A storm surge modeling study (Kowalik and
slopetotheseafloor(Murty1984).Stormcharac- Johnson 1985), determined that for the Autumn and late summer are the seasons
teristics that effect the height of a surge include November 1974 storm the highest surge in fordestructive storm surge flooding in this area.
atmospheric pressure; wind speed, direction, Norton Sound was in Norton Bay, with a There are ten known cases of storm surge
and length of fetch; the latitude; and the direc- modeled surge of more than 3 m (10 ft). The flooding of populated areas: seven were in
tion and speed of storm movement. Air and same study also determined that negative autumnandthreewereinAugust. Twostorms, in
water temperature differences also affect the surges of more than a meter can occur in the November 1979 and in August 1980, account for
height of surges. eastern end of Norton Sound in the presence of most of the factual reports of storm surge

strong, persistent northeast winds in winter with flooding. The November 1979 storm caused
Following is a discussion of the storm an ice cover present. Thewindstendtomovethe storm surge flooding from Cape Newenham to

surge potentials from a studydone in 1981 (Wise, pack ice away from the shorefast ice and reduce Scammon Bay. Surges were estimated at 2.5 m
Comiskey, and Becker), supplemented by storm ice cover from 0.7 or 0.9 coverage to less than (8 ft) in exposed locations in the Kuskokwim
statistics since then (NOAA Storm Data, 0.55 coverage over much of Norton Sound. Delta. The storm was on a track from west-
1981-1986) and a modeling study for surges in southwest to eastnortheast, and a long fetch of
Norton Sound (Wise, Comiskey, and Becker Eleven of the twelve storm surge cases at more than 640 km (400 mi) developed with the
1981; Kowalik and Johnson 1985). Unalakleet occurred in the fall; the other was in storm. The August 1980 storm, one of the few

July. Sea ice and shorefast ice limit the fetch for summer flooding events, caused flooding on the
Along the southwest and south coasts of the development of positive storm surges from shore of Bristol Bay. The storm was on a track

the Seward Peninsula the terrain is generally of about the first of December to the first of June. from south-southwest toward north-northeast
moderate relief, with the exception of Port from near Atka Island, in the Aleutians. to
Clarence and the east end of Norton Sound. The The shores of Pastol Bay and the north Kuskokwim Bay. Exposed locations showed
waters offshore are shallow with a gently coast of the Yukon River delta do not have long surge flooding up to 4 m (12 ft).
sloping sea floor. The open waters of the Bering fetches favorable for the generation of waves
Sea provide a long fetch for the development of and storm surges. However, this area ex- The coastal area from Hooper Bay to Kinak
storm waves. Sea ice restricts the development periences surges due to increases in the height Bay is a favored nesting area of migratory birds
of storm waves from aboutthe first of December of the water in Norton Sound. The remaining in the spring and summer. Minor storm surges
to the first of June on the average; however, coast of the Yukon Delta is exposed to the open that cover nests in this area at the wrong time
there can be a high degree of annual variability, waters of the Bering Sea, where conditions are can be detrimental to the annual production of
Of 13 known flooding events in Nome, all except very favorable for the development of storm several species of birds. Five cases of minor
two occurred in the fall. One destructive storm surges due to low relief onshore, shallow water summer flooding of the salt flats were docu-
for which little factual information is available offshore, and thousands of miles of open sea. mented in an annual report for the Clarence
occurred in April 1906, and another occurred in Most surges causing property damage occur in Rhode National Wildlife Refuge (USFWS 1964).
July 1969.Surgesabove4 m(12 ft)haveoccurred the fall or in August. However, early summer One event (June 22, 1963) causeda loss of black
along this section of coast. The most recent was surges can be very hard on nesting birds in the brandt offspring estimated at 80% to90% of the
in November 1974; a 3 m (10-ft) surge brought salt flats. In June 1963 80% to 90% of the black year's production.
water into the town over the sea wall. This par- brandt production was lost due to flooding of the
ticular storm caused widespread flooding all nesting area after eggs were laid. Most of the north shore of the Alaska Penin-
along the Bering Sea coast. sula east of Cold Bay is favorable for the occur-

The coastal area is generally of low relief rence of storm surge flooding, with low, marshy
With the exception of the Shaktoolik River from the Kuskokwim Delta to Goodnews Bay, terrain onshore and a moderately sloping sea

mouth, which is of low relief and marshy, the with numerous lakes, sloughs, and marshes. floor offshore. West of Cold Bay the Aleutian
coast at the east end of Norton Sound is FromGoodnewsBaytotheNushagakPeninsula IslandsandthesouthshoreoftheAlaskaPenin-
generally rugged due to the proximity of the thecoastlineismoreruggedduetotheproximity sula conditions are not favorable due to rugged
Nulato Hills. The south coast of Norton Sound is of the Ahklun Mountains. The remainder of the terrain onshore and steep ocean floor offshore.
generally of low relief. The sound itself is coastline of Bristol Bay is similar to the stretch The only storm surges discovered in this area
shallow, with a gently sloping sea floor that is from the Kuskokwim River to Goodnews Bay. Of- were at Meshik, or Port Heiden, and St. Paul.
very favorable for the development of storm fshore the shape of the sea floor is conducivn, to Damage to structures in this area is more likely
surges. The range of wind directions for the the formation and enhancement of storm to be from strong winds and beach erosion
development of storm surges is limited to west- surges. From Goodnews Bay northward an ade- caused by wave action than from flooding.
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Superstructure Icing
Structural icing on ships, offshore struc- Meteorologicalioceanographic conditions cases, however, where the wind fetch is not

tures, and port facilities is a wintertime hazard in necessary for significant spray icing are water sufficient to fully develop waves, icing rates are
open waters and coastal sectionsofAlaska.The temperatures less than 8°C, winds of 25 knots lower.
icing causes slippery decks, renders moving (13 meters per second) or more, and air
parts inoperable, and, in extreme cases, causes temperatures less than - 2°C (28 F, the freez- The accompanying potential superstruc-
uneven loading and raises the center of gravity ingtemperatureofseawaterofaveragesalinity). ture icing rate nomogram (Figure 19) is a
on small ships. Accumulation of ice on rigging Generally, the stronger the wind, and the colder modification of that shown in Wise and Com-
and on deck equipment such as crab pots also the air and water, the higher the rate of icing on iskey(1980), using the open ocean cases appear-
increases wind effects because a larger surface comparable vessels or structures. In some ing in Pease and Comiskey (1985), developed
area is presented to the wind. Ice forming on
structural surfaces above or close to a body of Figure 19. Superstructure Icing Rate Nomogram
water arises principally from sea spray (Nauman
and Tyage 1985; Liljestrom 1985,, with lesser
amounts from atmospheric precipitation (freez- Wind (Knots) Sea Temperature (F)
ingrainandwetsnow)andfog(arcticseasmoke, 80 70 60 50 45 40 35 30 25 0

white frost, black frost). Sea spray, the most 32  .
dangerous source of icing, is produced by the 30

breaking of waves against obstacles such as
ships' hulls, other floating objects, shore struc- 26

tures, and, possibly, other sources (Minsk 1977). 24 - -

Statistical analysis (Borisenkov and Panov 20 2'____
1972) of more than 3,000 cases of ship icing 18

16N _
indicates that in 86% of the cases icing was 1 N
caused by ocean spray alone. Spray combined 12

with fog, rain, or drizzle (liquid sources) E 12
accounted for only 6.4% of the cases, and spray

combined with (solid source) snow only 1.1/o. 8 N N
The cases of icing attributable only to fog, rain,
or drizzle account for 2.7% (Minsk 1977). In the
remainder of icing cases data were not suffi- 2

cient to determine the cause.

Since the overwhelming majority of super- -4

structure icing on ships and offshore structures -6

is from sea spray, the remainder of this section 8

will concentrate on this type of icing. Since a
ship can present different aspects to the wind
and spray, it is to be expected that the amount of
spray reaching the ship will vary: Russian
observations (Kultashev, et al. 1972) showed
that the greatest frequency of spray and, there-
fore, icing occurs when a ship is heading into the
wind at an angle between 15° and 45' . Asym-
metrical icing occurs under this condition, with
the greater accumulation on the windward side. instructions: The nrroogarn is enter,!
Less icing occurs with the ship headed directly wth air temperature and win(t data Al
into the wind, and then accumulation tends to be intersections of these roceed dtagona
uniform. With ships heading downwind, spray y to sea surface temperature and lead

icing is generally much less than at other angles. fl n a ryhI modeate
In developing the nomogram for forecasting enc the helatedrange of crn s Sho,,'

spray icing potential, downwind cases (those for
which the ship's heading was 120 ° or greater off Icing Classification Rate per Hour
the wind) were not used. Light 9 !o 3 ,inches

Moderate 3 to 8 ,nches
Heavy 8 to 2 ,nche5

Adapted from Wise and Comiskey, 1980. using data from Very Heavv 2 '--e
Pease and Comiskey, 1985.
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from icing case histories in the Gulf of Alaska lack of reported icing in the northern Bering may
and southern Bering Sea. Icing intensities in in- be a result of reduced ship traffic as well as con-
chesperhourarealso from Pease andComiskey ditions not favorable for icing. Kozo (1983) esti-
(1985). If a vessel experiencing icing takes mates a potential for superstructure icing for the
evasive action (i.e., changes heading, reduces northern Bering Sea in September, extending
speed, seeks shelter, etc.), icing rates experienc- into Norton Sound in October, and even into the
ed would probably be less. southern Bering during the most extreme condi-

tions. Icing potential decreases in the north
Reported cases of ship icing (Figure 20) in Bering as the sea ice cover advances; however,

the northern Gulf of Alaska and the Bering Sea the potential for moderate or heavy icing down-
are shown from two sources; Borisenkov and wind of the sea ice edge persists throughout the
Panov (1972) and WBH29 (Dyson 1975-83). The winter.

Legend

- Superstructure icing reports
*\received by N8H29

C2 0 Approximate locations of
\I/icing reports from V.V. Panov

0
0000 0

0*

0 0 0
0 00 0 0

0 .. °0 o oo oo a

ci a0 0 e

Figure 20. Related Occurrences of Superstructure Icing an Ships
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Figure 21. Climatic Means and Extremes
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4 Temperature(*C)

17.6 3.6 Mean Annual Maximum Mean Annual Minimum

1 22.2 -144 Highest Lowest

Total Precipitation finches)
I/(Rain and Snow)

/, 9114.30 Average Annual

634S7 1759 Greatest Month I Greatest Day

2Snowfall (inches)

585 Average Annual

46,9 14.2 Greatest Month I Greatest Day

Snow depth (Inches)

40 Annual Maximum on Ground

55, Surface Wind (knots)

SSE 9.3 Prevailing Direction/ Average Annual Speed

SSE 52 Fastest Directon/and Speed

Where the mean annual temperature (average of the mean
annual maximum and minimum) is less than zero some
type of permafrost will probably be present.

These data can be used for long-range planning and
50-' design criteria. More detailed information can be obtained

from the National Climatic Data Center and the Arctic
Environmental Information and Data Center in Anchorage.

NA = Information is not available

170 170" Prepared from NOAAINESDIS and Canadian AES data.
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Hypothermia

Hypothermia is the cooling of the body's • Radiation causes the greatest amount of than dry clothing and moving the victim to a
core temperature to 95°F or below. It can cause heat loss from the body from uncovered sur- warm area is generally necessary. If these are
shivering, numbness, and disorientation. In the faces, particularly the head, neck, and hands. not available, the wet clothing should not be
extreme it can cause death. The body loses heat Coverage of these areas, therefore, is extremely removed.
gradually in cold, dry conditions, but quickly important in keeping warm.
becomes hypothermic in wet conditions. Rain, Combatting "afterdrop" in the core body
immersion in cold water, and perspiration can all * The body continually warms (by conduction) temperature is extremely important. When heat
cause rapid heat loss. However, the evaluation a thin layer of air next to the skin. If the warm is applied to the arms and legs, it causes those
and teatmert of hypothermia, whether wet or layer is removed by wind or air currents Iadvec- blood vessels to relax. This allows cold blood to
dry, on land or water, is essentially the same, tion), the body is cooled. The primary function of flow back into the body core, further ccf- the
namely to warm the victim by whatever appro- clothing is to retain this layer of warm air next to vital organs. Warming of the trunk of the body
priate means are available, the skin by enclosing air in cell walls or between should be the prime concern.

numerous fibers, while allowing water vapor to

The following discussion was taken in part pass outward. Heat is lost rapidly with the During experiments in conjunction with the
from Peters (1982). lightest breeze unless the proper type of U.S. Coast Guard, researchers determined thatclothing is worn to prevent the warm air from be- the best warming technique was from the inside

ing advected away. out, by having the victim breathe moist, warmed
The body loses heat in five ways: oxygen (Wilson 1976).

Deaths have been attributed to a loss of
A large amount of heat is lost from the body body heat at temperatures of 40'F, with a The next best treatment is a hot bath, with

in respiration. Exhaled warm air is replaced by 30 mphbreeze.Undertheseconditions, thecool- the water temperature between 90 and 100'F. If
coolerinhaledair, producing anet heat loss.The ing effect on the skin is equal to that of much atubisnotavailable,aninflatedliferaftcouldbe
amount of the net heat loss can be reduced by lower temperatures due to increased evapora- used. If possible, the limbs should remain out of
covering the mouth/nose with wool or fur, there- tion and convection. With lower temperatures the water. When no tub-type facility is available,
by "prewarming" the inhaled air as it passes and/or strong winds, cooling occurs even more a hot (115 0 F) shower while wrapped in towels or
through the material which has been warmed by rapidly. Wind protection and insulation (dead air blankets is preferable.
exhaled air and by heat radiating from the body. space) can help ensure that body heat is

retained at a safe level. When hot water for a tub or shower is
* Evaporation of perspiration from the skin unavailable, wrap the victim in blankets in a
and moisture from the lungs contributes greatly Treatment warm room with a heating pad or well-wrapped
to the amount of heat lost by the body. Although hot water bottle on the chest, or apply bodv
evaporation cannot be prevented, the amount of Recognition and proper treatment of hypo- warmth by direct contact with a rescuer.
evaporation (and therefore cooling) can be con- thermia must be prompt. Delays even after
trolled. Wearing clothing that can be opened or rescue can cost a person his life. Low body Warm liquids may be given, but care must
removed easily for ventilation will let water temperature is the best indication of hypo- be taken to insure the victim is conscious and
vapor escape and notcondense to liquid water in thermia. Blood pressure and pulse are also good does not breathe the liquid into his lungs.
the clothing. Keeping clothing dry preserves its indicators. The pulse is generally slow and Alcohol should never be given because it causes
insulating value and reduces heat loss. irregular, while blood pressure is low. "afterdrop." Observe the victim's respiration

closely and monitor for vomiting.
* Sitting on snow, touching cold equipment, The hypothermia victim is pale in appear-
and being rained upon are all examples of how ance, the pupils are constricted and react poorly It has been learned in studies done in
heat can be lost as a result of conduction. If an to light, and respiration is slow and labored. He Alaska that victims of wet hypothermia can sur-
individual becomes wet a tremendous amount will usually be shivering violently, with frequent vive for a prolonged time in cases of deep cool-
of body heat is lost rapidly. Deaths have muscular rigidity. There may also be an ing. Apparently, in the rapid cooling which
occurred as a result of immersion in water below appearance of intoxication, occurs with wet hypothermia, physiological
40°F-body temperature could not be main- changes undergone by the body are more likely
tained. Although not as immediately serious, Emergency treatment must begin as soon to be reversible than in the slower cooling of dry
perspiration, rain, or wet snow should never be as possible to stop the drop in body temperature. hypothermia. There have been victims of immer-
allowed to saturate articles of clothing, as this Wet clothing should be removed. If the body sion hypothermia who were apparently dead but
seriously reduces their insulating properties. temperature is 97°F or above, no treatment other revived with proper treatment.
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Wind Chill (Equivalent Temperatures)

The temperature of the air is not always a Equ,valent vrvnd Chii Tc7mpc'lu,,

reliable indicator of how cold a person will feel Wind speed cong Po-e, 01 Wind E.,,es ed A, Equrnae.i C,,,I ,emC e,1l,,

outdoors. Other weather elements, such as wind lremp.,.u,.

speed, relative humidity, and sunshine (solar "

radiation), also exert an influence. In addition, ... .. 1 2 p1 2 rn 1 5

thetypeof clothing worn, together with the state Eq-lo Chil T° 2n ,-,

of health and the metabolism of an individual, '2 0 8 2 , 2 -0 -.2 4 26 -0 -3 -40 44

influence how cold a person will feel. Cooling . x 2- -31 -26 -42 -34 -5 -

may be described as loss of heat from exposed -420 - 25 -31 -37 -43 -41 5

flesh. Freezing occurs when there is ouch total I I -2 29 -35 -41 -4? -53 -55

heat loss that ice forms in the exposed tissues. - 6 Q 8 25 -31 -3? -43 -49 -56

The cooling power of the atmosphere (by wind) is 7. 3 4 9 26 -32 -35 -45 -51 -50

primarily heat transfer by advection-in human 1 41 20 27 -33 -4- -41 -52

cases, by exposure of uncovered flesh to the 1 -2 2 -27 - -4 1 -1

environment. Even small amounts of air move- 2 27 34-- -47 -53

ment have considerable chilling effect because __!_____1 __ 27 34 -40 -47 -53

this movement disrupts or removes the thin layer Litle oao, IslhI l e., ,
of warmed air that builds up near and about the Oes, May 1. .e "
body. This air movement leads to loss of total Witi 1 Milnute)

heat, since heat is transferred from the core of Diho

the body to rewarm the new colder air, replacing Danger oA F~eez70g Exposed Flesh F07 Propeiy Cl7' Ih;,uduOl7,

that blown away. Therefore, wind chill not only Figure 22. Equivalent Wind Chill Temperature Adapted from NWS/NOAA Technical Procedures
leads to frostbite locally, but may contribute to Bulletin No. 165. Effective Temperature (Wind Chill Index) 1976.

general hypothermia.

During the antarctic winter of 1941 Siple William J. Mills, Jr., M.D., as published in Alaska reading has stabiliLed. This temperature, as
and Passel developed a formula to determine Medicine (1973). Dr. Mills is still active in the read, will remain at the ambient air temperature
wind chill from experiments made at Little treatment of cold injuries in Alaska. level. Now slowly accelerate your vehicle to
America (Siple and Passel 1945). The formula 80 km/hr (50 mph); the temperature remains

relates heat loss (H) from an object or person to Almost everyone knows that the increased unchanged at -20°C (-4°F). Now attach the
wind speed and to the difference in temperature speed of wind may cause increased danger of thermistor to your bare hand. Place your un-
between the air and the object or person (DT). It skin freezing. Many assume that the increase in gloved hand out the same car window in the
ismeasured inheat units (calories) per unit area wind speed causes the ambient air temperature same ambient temperature of - 20 °C (- 4 *F).
over time. The skin temperature of most people to fall lower.This is not so. What does occur is air After a few minutes at 0 km/hr, the skin
is approximately 33°C (91.4°F). Heat losses for movement, so that warmed air is moved away temperature may be read at approximately 93'F
the human body can then be computed for any fromthe individual exposed to the wind, causing (normal skin temperature in the nonsmoker).
combination of wind and temperature. first local, then general bodycooling. Any result- Your skin temperature will drop as heat is lost to
Equivalent temperature is based on calm condi- ant decrease of skin temperature i'. d.i. to heat the exterior, sometimes falling as low as 85' to
tions and a person walking vigorously at 3 knots loss, insidious or sudden. Local vasoconstric- 80 "F very rapidly. As the car is accelerated and
(4 mph). Each combination of wind and air tion, vascular shunting, and cellular changes the warmed air layer is moved away, the ther-
temperature produces a heat loss H. The take place; eventually ice forms in the tissues, mistor records skin heat loss. If you continue
equivalent temperature is that temperature that with true tissue freezing or frostbite. driving, your skin temperature may drop to a
would compute the same heat loss at a wind of level near 23°F (-5 C), the temperature at
3knots. The accompanying chart, figure 18, This phenomenon can be readily proved, which freezing of skin may actually occur.
shows equivalent wind chill temperatures in C Place a laboratory recording thermometer with a
for various combinations of winds in knots or thermistor attached (or any outdoor ther- Wind chill may occur not only from natural
km/hr and temperatures. mometer) out your car window on a calm day wind, but also with air movement generated by

when the temperature is, say, - 20 °C (- 4 *F)- automobile, snowmobile, aircraft, or helicopter
Concepts in the following discussion of just a nice winter day in Anchorage, Alaska. Let rotoblade. These vehicles may predispose

wind chill are from an appendix to an article by it sit for a few minutes until the temperature passengers to frostbite or general hypothermia.

I,
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Marine and Coastal Climatic Atlas-Section IN
William A. Brower, Jr. The marine and coastal study area for For each topic set, all months are grouped
Ronald G. Baldwin which data were compiled and analyzed was ex- in calendar order with one or two pages
Claude N. Williams, Jr. panded from 50°-80°N and 130°-180'W (in preceding 3ach set containing the legend and

the 1977 atlas) to 40 -84 
0N and 110 0

W-160 E narrative for that set. The legends contain detail-
in order to afford greater coverage for each of ed instructions on how to read the graphics and

puting the statistics for the maps, graphs, and the three atlas areas, with a minimum of overlap provide remarks which aid in interpreting the
ptbin ths sttis fo the maps,-vo e gas, between areas. Element statistics (with obser- data. The following paragraphs contain addi-
were taken from the Nat'rn Climatic Data vation counts) were generated for each of over tional remarks which are likely to be of interest
Center's (NCDC) marine surface data files which 2,550 marine squares and 66 coastal stations to those called upon to interpret the data and

within the study area, and then plotted by com- provide answers to specific operational ques-Data Set (COADS). COADS is the result of a puter on monthly charts which have an albers tions. The table on page 11-4 describes the datamultiyear effort by NOAA and the National equal-area conic projection. The marine plots and marine areas for this volume.multyea efortby OAA nd he atinal were 1 ° latitude by 1 * longitude squares for the
Center for Atmospheric Research (NCAR) to pro- latitude b 10 lnd squares for he
vide a quality-controlled marine data set which latitude belt 40°-75°N and 10 by 2

° 
areas for A word of caution. The intent of this atlas

incorporates data from a variety of global 75'-84'N. An analysis was performed on the presentation was to gather and present existing
sources for 1854-1979. Those files are: TD-1170 entire marine and coastal study area in order to data on climatological conditions within the
for COADS and TD-1129 for 1980-1985. Because permit continuity between the three atlas areas, marine and near coastal areas of Alaska and ad-
relatively little data exist for near-coastal zones, Meteorologists, aided by computer-drawn jacent Canada and Russia. The data areobservations from 66 U.S., Canadian, and isopleth contours south of 65°N, drew isopleths presented without discussion and interpreta-

Russian coastal stations were combined with (lines connecting points of equal magnitude) on tions. Given the information presented in the in-
the marine data in order to present the best 420 monthly element maps, and made subjec- troductory text, legend descriptions with related

possible climatological picture of the outer con- tive adjustments to the analyses when data text, and number of observations (with
tinental shelf waters and coastal regions of biases or insufficient observations were evident, measures of variability for some) displayed with
Alaska, and adjacent Canadian and Russian They also performed consistency checks in the the graphics presentations, the user should be

regions. sets of monthly patterns for each element and able to assess the degree of statistical con-
among elements, as well as comparative checks fidence in the presented climatology for a given

Data for the U.S. and Russian stations were with other marine atlases and publications (see month and location.

taken from the edited digital files of NCDC and Reference).

the U.S. Air Force's Environmental Technical Standard Deviation
Applications Center (ETAC) in Asheville, North
Carolina. Digital data from the Canadian Although more than a four-fold number of Some of the graphs display approximation
stations were purchased from the Canadian marine data above 65°N was available for this of the empirical probability of occurrence of
Climate Centre in Downsview, Ontario. All data presentation than for the same area in the 1977 selected criteria. This is a major factor in
were subjected to thorough computer and visual atlas, the amount remained inadequate to per- assessing the risk involved in operational plann-
quality control in order to eliminate duplicate mit a detailed isopleth analysis by ing. For certain elements, unbiased estimates of
observations and exclude questionable meteorologists or by computer-contouring population standard deviations are given on the
elements detected during internal consistency routines. This was especially true for the cooler graphs to provide a measure of variability. The
and extreme value checks. months when seasonal sea ice prevented ships standard deviation was computed using the

of opportunity from frequenting the area. expression: r-1
The percentages of the summarized 4.5 mil- Isopleth analyses for the Chukchi-Beaufort Sea =Ex

2 
[Exi 1/2

lion marine and 8.5 million coastal station land area, by necessity, were based principally on the s ____"_
'

___

observations that contain basic weather plotted coastal stations' statistics, extrapola- (N _ 1)
elements are: tions of weather patterns identified in isopleth

Coastal analyses for the warmer months, the period of where N is the number of observations in the
Marine Stations greater data availability, and other marine and sample and xi is the ith realization of the random

continental atlases and publications, variable x.Wind 93.8 99.1

Visibility 79.5 97.5
Present weather 82.8 95.7 To supplement the isopleth analyses, near-
Total cloud amount 79.6 97.3 ly 16,750 monthly statistical graphs, tablns, and Sea Ice
Low cloud amount 67.4 57.4 roses were produced for 50 of the 66 land sta- The ice isopleths presented in Sets 17-19
Sea level pressure 93.5 89.7 tions, 16 representative marine areas, and 43 give the percent probability of finding ice of any

50 by 5° marine areas. The graphics represent kind, ice concentration of one-half coverage or
r 94.4 98.6 the objective compilation of all available data; more, and ice thickness of eight feet or more,

Wet bulb temperature 59.4 97.7 they were not adjusted for suspected biases, within the Alaska study area. Actual concentra-

Sea surface temperature 85.6 - and differences may be found when comparing tion boundaries, under the influence of chang-
Waves 65.4 - the graphics data with the isopleth analyses. ing synoptic meteorological and oceanographic
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situations, may vary widely from the averages, compilations for 23 grid points in the Gulf of The extreme value distribution
An isopleth label, therefore, does not explicitly Alaska and Bering Sea. The statistics are based has the form:
define the conditions on either side of the line on numerically-derived wind and wave data
since presence of sea ice is discontinuous in generated by NODC using the Hindcast Spectral L ( i - -t
nature and regions of 80% mean ice concentra- Ocean Wave Model (SOWM), developed by Dr. F(x) = F(x:pj3 = exp exp -

tion may be bordering regions of 20% ice con- Willard J. Pierson and others, in producing U.S.
centrations with no intermediate region of 50% Navy's SOWM Climatic Atlases for the North where F(x) is the probability that our observa-
ice concentration. However, the inherent con- Pacific and North Atlantic Oceans (U.S. tions are equal to or less than the specified
tinuity of persistence of sea ice features permit Navy 1985). No SOWM data were available to value x, A is the mode, and 0 is the scale
an isopleth presentation to provide meaningful produce persistence statistics for grid points parameter. Since the wind data were transform-
information, within the Beaufort Sea (Vol. III) area. ed logarithmically, it and 3 refer to the

transformed data, not to the wind maxima. The
The sea ice data were derived from digitized Episodes of durations (continuous hours or values given in the tables of Set 24 are the result

weekly analyses of sea ice conditions based days) of events and episodes of intervals (con- of applying the natural logarithms of the N an-
primarily on satellite imagery (90 %) sup- tinuous hours or days) between events were nual extreme wind to the extreme value model,
plemented by ship and shore reports, and aerial tallied for various thresholds. These tables give determining the /i and j' for each data set, and
reconnaissance. These weekly polar sea ice an indication of how long an episode is likely to them exponentiating the logarithms of the
analyses have been operationally produced by last once it has begun. For convenience, the estimates to give the probability estimates in
the U.S. Navy/NOAA Joint Ice Center (JIC) since time an episode persisted above a given knots. The wave data were not transformed
1972. In 1981, JIC initiated a Sea Ice Digitization threshold is arbitrarily referred to as a logarithmically and, therefore, p and 4 are in
Program to digitize the weekly polar ice maps as "duration" of the event. The times between feet.
they become available. NCDC was funded by the episodes have been termed "intervals." Data
U.S. Navy to design software and digitize all were summarized on a seasonal and annual Graphic presentations similar to Figure 1 of
weekly ice concentration charts available since basis because 12.5 years of hindcast data were Set 24 were drawn for each month and for the
1972 and ice thickness charts available since considered too small a sample to provide annual values, and are available on microfiche
1980, and produce polar ice atlases based on representative durations and intervals for long at the NCDC. The year/month extreme data for
data through 1982. The Antarctic Ice Atlas was episodes of wind and wave conditions on a mon- each station and marine grid point are also
published in 1985, and the Arctic West and the thly basis. The winter season is January-March; available on magnetic tape. These presenta-
Arctic East Atlases in 1986 (U.S. Navy 1986). The spring, April-June; summer, July-September; and tions provide a visual indication of the
U.S. Navy also funded NCDC to accelerate the autumn, October-December (World Meteor- "goodness of fit" of the model to the data. The
digitization of the West Arctic weekly charts ological Organization, 1981). confidence limits shown by the envelope of
through 1985 and produce the ice statistics lines about the line of "best fit" represent the
presented in this atlas. level of uncertainty in the extreme value

Return Periods for Maximum estimate corresponding to a given probability.

Low Pressure Center Movement Winds and Waves For this study, 68% confidence limits were com-
puted. This means that in 68% of repeated

The roses and tracks of the low pressure Tables of estimated maximum sustained samples, the true extreme value will be con-
center movement maps presented in Set 22 are wind speeds and wave heights for selected tained within these limits.
based on 20 years of Northern Hemisphere track return periods are presented in Set 24 (Set 23 for
charts (January 1966 - December 1985) prepared Volume llI).Estimates for winds are presented Duration of Daylight
by the National Weather Service's National for 50 coastal stations within the 3-volume area
Meteorological Center. These charts show and for 23 marine grid points within the Gulf of The duration-of-daylight chart for the Nor-
cyclone tracks based on 6-hourly positions of Alaska and Bering Sea areas (Vols. I and II). them Hemisphere defines daylight as the period
closed centers. The NCDC was funded by the Hourly wind observations for the stations and from sunrise to sunset. The upper scale at the
U.S. Navy to develop the software and digitize numerically-derived wind and wave data bottom of the chart is for the Northern
some 240 monthly cyclone track charts to permit generated by Pierson's Spectral Ocean Wave Hemisphere; the lower scale is for the Southern
inclusion of the statistics in this atlas. Frequen- Model (SOWM) for the marine grid points were Hemisphere. For example, daylight on July 20 of
cies of cyclone centers passing through 5 °  used in determining the wind and wave extreme any year at 48°N is about 15 hours and 30
squares were analyzed by meteorologists within estimates. No SOWM data were available for the minutes for any longitude. The data source was
the 35°-80°N, 115°W-160°E area of the Beaufort Sea (Vol. III) area. Following the the U.S. Naval Observatory (1945) and is
North Pacific Ocean to obtain the mean tracks. method outlined by Lieblein (1954, 1974a, accurate for the entire twentieth century. Fur-
Primary tracks were selected along axes of max- 1974b), these estimates were obtained by initial- ther details may be obtained from The
imum cyclone center frequency and secondary ly fitting an extreme value distribution to each Daylighter of the Navy Weather Research Facil-
tracks along axes of moderate frequency. station and marine grid point sample containing ity (1960). Additional light (during twilight) may

N maximum monthly or annual wind speed or be usable for many purposes. Duration of
wave height values, then inverting the distribu- daylight in high latitudes (poleward of about 60°)Persistence of Wind and Waves tion and computing extreme values for selected becomes increasingly dependent upon atmo-

Duration and interval tables are presented probabilities. Confidence bands were then com- spheric conditions and refraction, and there may
in Set 23 for wind speed and wave height. puted following the techniques of Gumbel be some departure from the values depicted on
Seasonal and annual tables contain objective (1958), and Gumbel and Lieblein (1954). the charts.
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Figure 23. Duration of Daylight
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Volume II
The following stations and representative marine areas have data plotted for analysis and graphics.

No. of
Land Stations Lat.(°N) Long.(°W) Data Processed No. of Obs. Obs.IDay

Adak 51.9 176.7 Jan 1949-Apr 1985 264,528 8-24

Buhta Providenja 64.4 173.2 Jan 1959-Apr 1985 + 54,876 8

Cape Newenham 58.7 162.1 Jul 1953-Jan 1971; 231,968 14-24
Jan 1973-Apr 1985

Cape Ozernoy* 57.7 163.3E Jan 1959-Jul 1976+ 34,509 8

Cape Romanzof 61.8 166.0 Mar 1953-Dec 1968; 226,254 17-24
Jan 1973-Apr 1985

Cape Shipunskiy* 53.1 160.OE Jan 1959-Dec 1963; + 25,082 8
Jan 1969-Jul 1976

Cold Bay 55.2 162.7 Jul 1955-Apr 1985 164,612 8-24

Khatirka-ln-Chukot 62.1 175.3E Jan 1959-Apr 1985+ 41,972 8

King Salmon 58.7 156.7 Jan 1949-Apr 1985 221,433 8-24

Nikolski 52.9 168.8 May 1959-Nov 1968 27,370 8

Nikol'skoe 55.2 166.0E Jan 1959-Apr 1985 66,800 8

Nome 64.5 165.4 Jan 1945-Apr 1985 255,656 8-24

Northeast Cape 63.3 169.0 Jan 1953-Nov 1968 120,922 14-24

Port Heiden 57.0 158.6 May 1975-Apr 1985 73,676 14-24

St. Paul 57.2 170.2 Sep 1949-Apr 1985 135,031 4-24

Shemya 52.7 174.1E Dec 1948-Apr 1985 227.236 4-24

Topata-Olyutorskaya* 60.6 171.1E Jan 1969-Jul 1976+ 14,920 8

Ugol'naja 63.1 179.3E Jan 1959-Apr 1985+ 60,852 8

Unalakleet 63.9 160.8 Jul 1948-Apr 1985 182,001 6-24

+ Period excludes Jul 1971-Dec 1972.
* Stations used for isopleth analyses only; no graphics produced.

Representative
Marine Areas Lat.(°N) Long.(°W) Data Processed No. of Obs.

A 60-65 Coast-180 1879-1984 42,930
B 55-60 169-180 1905-1984 58.806

C 55-60 Coast-169 1908-1984 87.604
D Aleutian-55 165-180 1888-1984 110,471

E 50-Aleutian 165-180 1881-1984 116.510

F 50-Coast 158-165 1872-1984 123,020
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Map 1. Precipitation

BLACK LINE - Percent frequency of observations reporting precipitation.

BLUE LINE - Percent frequency of precipitation observations reporting frozen precipitation.

Albers Equal-Area Conic Projection

Graphs: Precipitation/wind direction

( * ) Percent frequency of surface wind observations from each direction

pn % Liquid and calm that were accompanied by precipitation, subdivided into%PCn % Frozen liquid (including freezing rain and freezing drizzle) and frozen

precipitation.

100 7 ...... 1-o --.- . Percentage of present weather observations reporting
90 - - precipitation.

z 80 ........ Number of observations.

_ 70 ---- (34% of all NE winds were accompanied by
I-- precipitation, of which 14% was liquid
< 60 and 20% was frozen precipitation.)I-

50 , . . An asterisk in the column for a given direction (or
-- , . ... .. - calm) indicates percentages were based on 10-30

L 40 - observations of present weather and wind direction.
S 30 i . .

1 -- --- --- 0 replaces bar when no precipitation was observed
20 :; with winds from a given direction (or calm). No

bar graph is presented if less than 10 observations
10 containing present weather are reported for a given

0 direction (or calm).0
N NE E SE S SW W NW C

The percent frequency of observations reporting frozen precipitation for a given point on a monthly isopleth map can be
determined by multiplying the percent frequency of observations reporting precipitation (BLACK LINE) with that of precipitation
observations reporting frozen precipitation (BLUE LINE).

Of the elements recorded in the historical marine data base, precipitation is one that is most subject to error in both the way
it is observed and the way it is interpreted. It is often implied in the literature that ships often try to avoid foul weather and
thereby bias the oceanic climatology towards fair weather. A recent study by Elms (1986), in which he compared the Volunteer
Observing Ship (VOS) data to Ocean Station Vessel (OSV) and buoy data, concluded there is little evidence that "fair weather
bias" is a serious problem for most applications of marine climatic data.

Assessing oceanic rainfall data is a major problem because transit ships are unable to take quantitative precipitation
measurements. A number of studies have been conducted in efforts to predict precipitation amounts, or rates of fall, based on
estimates derived from the use of present weather observations from ships of opportunity (Goroch, et al., 1984) and readings
from satellites (Rao, et al., 1976). Refer to the text and table in Set 2 for additional information about precipitation.

I Legend Legend 1
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Map 2. Wind/visibility/cloudiness

BLACK LINE - Percent frequency of optimum conditions: Low cloud ceiling (LCC) _5000 feet,
(or no LCC), visibility _5 nautical miles and wind 11-21 knots.

BLUE LINE - Percent frequency of poor conditions. Any one of the following constitutes poor
conditions: LCC <300 feet, visibility <1 nautical mile or wind <6 or >34 knots.

Albers Equal-Area Conic Projection

Graphs: Precipitation types

Percent frequency of precipitation by type and intensity
(S - slight, M - moderate end H- heavy).

25- 5-----------------------------------Number of observations.

Z Bars show percent frequency of observations
o 20- reporting Precipitation of various types and0 intensities.

H

<H 15 .................. 0 indicates no observations in the category

-------- - -- indicates <.05% but >0.
------- (4% of all observations recorded moderate

hae smoke dust an om fpeiiain otpeetwa heav prescipita-9, etio.)pytopenmn ocr

5- V

S - -N S U M H S I-N ALL

ORIZL RIN SNO SOWRS ALL PCPN

Present weather elements that can be reported in an observation are thunderstorms, lightning, waterspouts, squalls, fog,
haze, smoke, dust, and all forms of precipitation. Most present weather codes (ww = 00-99, see table) apply to phenomena occur-
ring at the time of observation, but a few refer to phenomena occurring in the past hour. The highest applicable numerical ww
code figure is recorded (except that code 17 has preference over 20 to 49, inclusive). Precipitation includes all forms of water par-
ticles, whether liquid or solid, that fall to the earth's surface-rain, drizzle, snow, snow pellets, snow grains, ice crystals, ice
pellets, and hail. Each form is classified by its character (continuous, intermittent, showery, or combination), intensity (slight,
moderate, or heavy), and type (liquid, freezing, or frozen). In this study, frozen precipitation is defined as any precipitation that
reaches the ground in frozen form; it does not include liquid that freezes upon impact with the ground or exposed objects. Refer
to the text in Set 1 for additional information on precipitation.

2 Legend Legend 2
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PRESENT WEATHER (WMO Code, 1982)

The present weather (ww) code is arranged in priority order. Reading down the list, select the first
applicable (most severe) weather condition that you observe and enter the code number for ww.

50-99 PRECIPITATION AT SHIP AT TIME OF Intermittent Continuous 32 Duststorm or sandstorm, increasing 35
OBSERVATION 74 Heavy snow in flakes 75 31 Duststorm or sandstorm. unchanging 34

72 Moderate snow in flakes 73 30 Duststorm or sandstorm, decreasing 33
95-99 THUNDERSTORM AT TIME OF OBSERVATION 70 Slight snow in flakes 71

20-29 PHENOMENA IN PAST HOUR BUT NOT AT
99 Heavy thunderstorm with hail* 60-69 RAIN (NOT FALLING AS SHOWERS) TIME OF OBSERVATION
98 Thunderstorm with duststorm or sandstorm Slight Moderate or Heavy
97 Heavy thunderstorm with rain and/or snow, 68 Rain or drizzle with snow 69 29 Thunderstorm, with or without precipitation

but no hail 66 Freezing rain 67 28 Fog (in past hour but not at time of o0s.)
96 Slight or moderate thunderstorm with hail' 27 Shower(s) of hail*. or of hail*. and rain mixed
95 Slight or moderate thunderstorm with rain or Intermittent Continuous 26 Shower(s) of snow, or of rain and snow mixed

snow but no hail* 64 Heavy rain 65 25 Shower(s) of rain
62 Moderate rain 63 24 Freezing drizzle or freezing rain

Includes hail. ice pellets, or snow pellets 60 Slight rain 61 23 Rain and snow mixed, or ice pelletsI Not ra/fng22 Snow a hwr91-94 THUNDERSTORM DURING THE PAST HOUR BUT 50-59 DRIZZLE 21 Rain (not freezing) au showers
NOT AT THE TIME OF OBSERVATION 20 Drizzle (not freezing) or snow grains

Slight Moderate or heavy
Note: Use code 29 if there is no precipitation at time of 58 Drizzle and rain mixed 59 *Includes hail. ice pellets or snow pellets
observation. 56 Freezing drizzle 57

94 Moderate or heavy snow, or rain Intermittent Continuous 18-19 SQUALLS, FUNNEL CLOUDS
and snow mixed, or hail"54 Heavy drizzle 55 19 Funnel cloud(s) seen in past hour or at time of obs

93 Slight snow, or rain and snow Thunderstorm 52 Moderate drizzle 53 18 Squalls (no precip.) in past hour or at time of obs
mixed, or hail* in past so Slight drizzle 51

92 Moderate or heavy rain hour 13-16 PHENOMENA WITHIN SIGHT BUT NOT AT SHIP91 Slight rain7
16 Precip. within 3 naut. mi.-reaching surface

'Includes hail, ice pellets. or snow pellets 00-49 NO PRECIPITATION AT SHIP AT TIME OF 15 Precip. beyond 3 naut. mi.-reaching surface
OBSERVATION 14 Precipitation in sight, not reaching surface

85-90 SOLID PRECIPITATION IN SHOWERS 13 Lightning visible, no thunder heard

Slight Moderate or Heavy 17 Thunder at time of observation, no precipitation 10-12 MIST AND SHALLOW FOG cog not
89 Shower or hail*. no thunder 90 at ship 12 Shallow fog-more or less continuous deeper
87 Shower of snow pellets or ice pelletst 88 11 Shallow fog in patches than 10m
85 Shower of snow 86 40-49 FOG AT TIME OF OBSERVATION 10 Mist (Visibility Vf nautical mile or morel (33 feet)

tWith or without rain, or rain and snow mixed (Visibility in fog is less than liz nautical mile) 04-09 HAZE, DUST. SAND, OR SMOKE
'include hail, ice pellets, or snow pellets

Sky Sky 09 Duststorm or sandstorm within sight80-84 RAIN SHOWERS visible invisible 08 Dust whirls in past hour (NOT FOR MARINE USE

48 Fog, depositing rime 49 07 Blowing spray at ship
84 Shower of rain and snow mixed, moderate or heavy 46 Fog, has begun or thickened in past hour 47 06 Wildespread dust suspended in the a,r
83 Shower of rain and snow mixed, slight 44 Fog. no change in past hour 45 05 Dry haze
82 Violent rain shower 42 Fog, has become thinner in past hour 43 04 Visibility reduced by smoke
81 Moderate or heavy rain shower 41 Fog in patches
80 Slight rain shower 40 Fog at a distance but not at ship in past hour 00-03 CHANGE OF SKY DURING PAST HOUR

70-79 SOLID PRECIPITATION NOT FALLING AS SHOWERS 30-39 (Not likely to be used in ship reports) Code
figs.

79 Ice pellets Slight or 03 Clouds generally forming or developing
78 Isolated star-like snow crystals(with or without fog) moderate Heavy 02 State of the sky on the whole unchanged
77 Snow grains (with or without fog) 38 Blowing snow, high (above eye level) 39 01 Clouds dissolving or becoming less developed
76 Diamond dust (with or without fog) 36 Drifting snow. low (below eye level) 37 00 Cloud development not observabie

2 Legend Legend 2
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Map 3. Ceiling/visibility (low range)

BLACK LINE - Percent frequency of low cloud ceiling (LCC) <300 feet and/or visibility <1 nautical
mile.

BLUE LINE - Percent frequency of LCC <600 feet and/or visibility <2 nautical miles.

Albers Equal-Area Conic Projection

Graphs: Visibility/wind direction

100 1953.. --------------------------------- Number of observations.
90 Curve is the cumulative percent frequency of visibilities less

80 than the visibility intersected by the curve.HZ
- 70 ....... (63% of all visibilities reported wure <10 nautical

60mie.

50 The table below the graph indicates percent frequency of
0n 40 occurrence of visibility <2 nautical miles versus wind
- direction.
> 30

20------------ -+ indicates <.5% but >0. 0 indicates that no visibilities <2
20V 1--0-- nautical miles were observed with winds from a direction or
10 -- - calm. No percentage is given if less than 10 observations were

0 ' available for visibility and wind direction. An asterisk
<1/4 <1/2 <1 <2 ,'<5 '<10" 7<25 indicates that the percentage was based on 10-30 observations

VISIBILITY IN NAUTICAL MILES of visibility and wind direction.

- (19% of all S winds were accompanied by visibilities

0 29 
<2 nautical miles.)

N NE E SE S SW W NW C

The percent frequency of visibilities equal to or greater than a given value can be obtained from the graph by subtracting the

cumulative percent frequency of that value from 100%. Refer to the text in Set 5 for descriptive information on visibility.

Aircraft-type ceilings are not available from marine observations. The ceilings are estimated from the height of the lowest
cloud when low clouds (heights of less than 8,000 feet) cover more than half the sky. When the sky is totally obscured by snow,
rain, fog, or other phenomena, the total obscuration is considered a ceiling with a height of zero. Refer to the texts in Sets 4 and 6
for additional information on clouds.

3 Legend Legend 3
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Map 4. Ceiling/visibility (mid range)

BLACK LINE - Percent frequency of low cloud ceiling (LCC) <1000 feet and/or visibility <5 nautical
miles.

BLUE LINE - Percent frequency of LCC <8000 feet and/or visibility <10 nautical miles.

Albers Equal-Area Conic Projection

Graphs: Low cloud ceiling/visibility

Percent frequency of simultaneous occurrence of specified
low cloud ceiling (hundreds of feet) and visibility

LOW VISIBILITY (NM) 1659.,_ (nautical miles).
CLOUD "--2 5Number of observations.CEILING -5

(102 FT) <1/2 <1 <2 <5 <10 10 Low cloud ceiling heights are estimated from the height of

NC + 0 + 2 7 11 low clouds (h) when low cloud amount (Nh) is _ 5/8.

50<80 0 0 + ± 1 1 Obscurations are included under ceiling "0<1.5".

35<50 + . ± 1 2 3
20<35 1 1 2 3 8 11 'NC" (no ceiling) includes bases of clouds 80O0 feet or20<3 1 1 2 3 1 1N h <5/8.

10<20 1 3 3 4 8 8N
6<10 + + 1 2 1 1 . 1 (8% of all observations reported ceiling :f000 feet

3<6 + + + 1 + + but <2000 feet simultaneously with visibility !_5

1.5<3 0 0 + 0 0 + but <10 nautical miles).

0<1.5 5 2 2 1 2 +- -------- + indicates <.5% but >0.

4 Legend Legend 4
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Cloud classification is based upon the cloud appearance and, when possible, the formation process. In estimating the
height of the lowest cloud base (h), the observer first determines the type of cloud; and, based on the normal height range for
that cloud type, determines the height. Heights are generally higher *n the tropics and lower at high latitudes. Similarly, clouds
will generally be higher in summer and lower in winter. The appearance of the cloud, such as motion visible in the cloud base and
the size of the cloud elements, gives some indication as to how much it is higher or lower than the average. After the observer
estimates the height of the base of the lowest cloud in sight, he selects and records the appropriate code (see height table and
LCC column in graph). Refer to the texts in Sets 3 and 6 for additional information on clouds.

HEIGHT (h) ABOVE THE SEA OF THE BASE
OF THE LOWEST CLOUD SEEN

(WMO Code, 1982)

It sky is clear or has only Cirrus-type clouds, code h as 9.
Code
figs. Height in meters Height In feet

0 0to 49 1oo or less
1 50 to 99 200 or 300
2 100 to 199 400 to 600
3 200 to 299 700 to 900
4 300 to 599 1000 to 1900
5 600 to 999 2000 to 3200
6 1000 to 1499 3300 to 4900
7 1500 to 1999 5000 to 6500
8 2000 to 2499 6600 to 8200
9 2500 or more, or no clouds 8300 or more, or no clouds
I Sky obscured by tog or snow

4 Legend Legend 4
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CEILING /-1 -5 CEILrNG '/ -5CE'LING / -5 CErLrNG / 1

10o
I
'FT) < ' <I <2 <5 < I *1 (102 FT) !(I0T) < <1 <2 < 1 0/ < 2 <5 < 0 10 '1) <'/ <11I <2 <5 1 O

NC 1 1 1 1 18 24- NC A- A A- 1 10 50 NC 0 0 1 0 9 35 NC A-+ A 1 11 20

<80 + 0 + + 1 1 50<80 0 + + + 1 4 50<80 0 0 0 0 0 6 500<80 A - A . . 1

35<50 0 + 0 A I + 35,50 +0 + + 2 3 35<50 0 0 0 0 0 3 35<50 A A A +2 I

20<35 A A A 1 3 1 20<35 A A + 1 4 4 20<35 0 0 0 1 0 10 20<35 1 1 1 2 10 5
10<20 + 1 1 4 8 3 10<20 A A- + 1 3 2 1<20 0 1 0 1 10 10 10<20 1 1 1 4 11 4

6<10 1 1 2 4 7 2 6<10 A- A- + 1 2 1 6<10 0 0 0 1 6 0 6<10 + I 4 5 1

3<6 + + 11 2 + 3<66 +. + + 3<6 0 0 1 0 0 0 3<6 + + 1 2 2 +
1.5<3 0 4 0 0 0 1.5<3 A- A- A + A- A- 1.5<3 0 0 0 0 0 0 1.5<3 A- - 0

O<1.5 5 21 0 0. 1 1 11+ + 0<1.5 5 2 0 1 0 0 0<1.5 3 2 1 -+ - 0

Nikolski St. Paul Adak Shemya

LOW VISIBILITY (NM) 9069 LOW VISIBILITY (NM) 13760 LOW VISIBILITY (NM) 10000
CLOUD CLOUD CLOUD

CEILING <12 1- 2- 5 CEILING '2- - 12- - jCU LING /2 I - -

(10' FT) < 11 (2 < 0 10I (tOI 1 <11 <2 <5 <1 1 CT) <,/ <1 <2 <55<10 z10

No Ooo Avoiobe NC + + 1 1 18 7 NC + 4- + + 16 3 NC . A A- + 13 10

50<8o 0 + 0 .+ . 50<80 + 0 0 + I + 50<80 00 0 + + +

35<50 0 +1 + + A - 35<50 0 A + 6 1 35<50 0 + + 3 1

20<35 + + 1 2 10 3 20<35 A A- A 3 25 1 20<35 -+ + + 2 16 6

10<2o 1 1 1 5 19 2 10<20 + + 1 8 17 + 10<20 4 1 2 5 12 2

6<10 1 1 1 3 4+ 610 + + 1 4- 2 - 6<10 + 1 2 4 4 +
3<6 1 1 1 2 + 3<6 + A 1 1 -1 3<6 + 122 1 +

1.5<3 . + A- + + 0 1.5<3 A- + A- A A 0 1.5<3 A A + 0 0
4 2 1 +< <1.5 2 2 1 + 0<1.5 3 2 1 + + 0

January 4 Low Cloud Ceiling and Visibility
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Marine Area A Marine Area B Marine Area C 1Marine Area D

LW VISIBILITY (NM) 2351 LOW VISIBILITY (NM) 4304 LO VISIBILITY (NMV) 3073 VISIBILITY (NV) 5470

CE'LING /2 1 2- - jCEILING '12 I -CEILINGi '12 2- '- CEILING - 2- -
10 FT) < <11 <21 <5 l< I c 101 (10 FT) / <I <21 <5 <10 2-01 f , FT) <'12 <1 21 <51% '10 10 FT I ~1 /1' <11 <2' <5 <I 1 lO

NC + +1 1 1 3141 NC + + I+ 1 14 13 NC + * + 1 6 j 21 c + + + I 1

0<8Fj0 + 01 + + 1 1 50<80 + 01 + + 1 1o<- 0 1 2 50<80 0 + + 0 + 1 +

35<50 + + I+ + 11 35<50 . . . . 1 235<50 . . . 1 23 35<50 + 0 + +
20<35 1 1 2 4 3 28 20<35 1 1 2 4 7 2<5 + 4 1 03 + + 14 7

0<0 1to64 31<20 1 2 3 4 5 4 0<0 1 1 2 4 9 7 1 o<20 + + 7 10
6<10 + + 1 1 I + 6<10 + + 1 -2 261 ~ 61

3<6 . . . + +. 3<6 + + + + 1 + 3<6 . . . + + 3<6 + *1+ 2 2
1.5<3 + + + 4 0 0 1.5< 3 . . + + + . -1.-5 <3 4 * O + 0 - .<

1.5 -4 2 21 01 2, 2 1 1 oq~ j 1 3 _o,52 2 2

MrnAraf10 518 40 50 ~ 10 MSalne A,*@ F

LOW~~< VIIILT (NM 4330

CLOV No ISIBLT (NM

4~~~~~ 4eln and Viiilt (mi rag)Jaur
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NIkol'skoo Khatirks-In-Chukol Ugollnal Suhte Providenjo

LOW VISIBILITI (NM) 5419 LOW VISIBILITY (NM) 3233 LOW VISIBILITY (NM) 4802 LOW VISIBILITY (NM) 4316
CLOUD CLOUD CLOUD CLOUD
CEML- CEILCENG CEILING 1- 2-

(Io r J ,I 1 - o10' T) <'2111<12<55<C oI(10) T) <lo 12<I F 5lI o 1 T) 1 2 5<Ilv

NC + + + 1 4 25 NC 2 1 2 3 4 63 NC 5S 3 5 7 8 41 - Nc 1 1 1 5

5O<80 + + 0 + + . 50<80 0 0 0 0 + + 50<80 + 0 + 0 + + 50<80 + + 0 + + +

35<50 0 0 + + + 35<50 0 0 + +1 + 3 35<50 + + + + + + 35<50 0 + + + + 1

20<35 1 1 1 3 5 11 20<35 1 + 2 3 1 3 20<35 1 1 1 1 1 2 20<35 + 1 2 3 2
10<20 4 7 4 7 7 16 o<20 1 1 2 2 1 1 '0<20 3 2 3 3 2 1 0<20 2 2 3 3 2 1

6<10 + + + 4 + + 6<0 1 + + 1 T + 6<10 1 + 1 1 + + 6<10 + + . . 4 .

3<6 + . . 4 . . 3<6 + 4 . . 0 0 3<6 + + + . . 3<6 . + . + . 0
1.5<3 0 + + 4 0 1.5<3 0 0 0 0 0 0 1.5<3 + + + . . . 1.5<3 0 + 0 0 0 0

0<1.5 1 4 + 0 + o<1.5 1 0 0 0 0 0<1.5 2 + 0 + + 0 0<I.5 1 + + 0 0 0

Norhelt Cap. Nome Unlalkleet Cape Romenzof

LOW VISIBILITY (NM) 3698 LOW VISIBILITY (NM) 14734 LOW VISIBILITY (NM) 2192 LOW VISIBiLIT'Y (NM) 3883
--LOUD CLOUD CLOUD CLOUD2-LNGCILN 

CEILING < 2CEILING 
-2

(0 I <2 <1 <2 <51 <I, IT0 '12 1"' < <21 <5 110 '0') 1/2 < <22 <5 <1 _101 101 T )1 <1 <2 <5 <1 Vo0

NC + + 1 2 18 38 NC + + + 1 9 52 NC + + + 1 20 43 2 2 4 3NC15
50<80 0 0 . . . 50<80 . . . . 1 2 50<80 0 0 + + 2 3 50<80 + I + + I

35<50 0 0 + + I + 35<50 4 . + . 1 2 35<50 . . . . 2 3 35<5o 01+ 0 + 1 +

20<35 . . . 1 3 1 20<35 + + 1 2 3 2 20<35 . . . 1 4 5 20<35 1 1 + 1 7 1

10<20 + 1 2 5 7 2 10<20 + 1 f 3 4 2 T0<20 4 + 1 3 30<20 1 1 1 4 5

6<10 4 I 1 2 2 + 6<10 + + 1 2 + 6<10 0 + 1 1 + 6<10 + 2 1 2 2 +

3<6 0 . . . . 0 3<6 + + I I + 3<6 0 . . . . + 3<6 + + + + , 0

1.5<3 0 0 0 0 1.5<3 4 + + + 0 1.5<3 0 0 0 + 0 + 1.5<3 0 0 + 0 0 0

0<1.5 4 2 2 + 0 0<1.5 2 2 1 + + 0<1.5 2 2 1 + 0 O O< 15 5 3 + + 0 0

Cape Newenham King Salmon Port Heiden Cold Bay

LOW VISIBILITY (NM) 384- LOW VISIBILITY (NM) 14871 LOW IVISIBILITY (NM) 109 LOW VISIBILITi (NM) 10760
CLOUD CLOUD CLOUD CLOUD

CEILING EILNG '2 CEILING 5 CEILING
lo- IT) <'<Ij <2 <5 <1 1 10' 10 <'/2 <1' <2< 1 610 0 11j <'/2 1 <2III 1 101 '<< < 5<~

<10 <T 11FT 
(10' T) < '< Il o(tO, I-T) <'2<II<22<5'<I i

NC + + 1 1 16 24 NC 1 + + I 8 50 NC 1 0 0 1 11 38 NC 4 + + 19 20
50<80 0 0 . +. I 1 50<80 + +1 + + 2 5 50<80 0 0 0 0 0 2 50<8O + 0 . +

35<50 0 0 0 + i 1 35<50 0 + 4 4 2 3 35<50 0 0 0 0 0 3 35<50 0 + + + 1 1

20<35 + + + 1 4 2 20<35 + + + 2 4 5 20<35 0 0 0 2 3 14 20<35 + 1 1 3 8 510<20 +" 1 131 7 5 0<20 + + 1 1 3 2 10<20 0 1 0 2 66 6 10<20 1 1 1 4 1 1 5

6<10 + 1 6 6 3 6<10 .+ + 1 . 6<10 0 0 1 2 2 0 6<1o + 1 2
3<6 1t 1 1 2 1 + 3<6 . . . 1 + 3<6 0 0 0 0 0 0 3<6 + 1. 1 2 2 +

5<3 014 4 + 0 0 1.5<3 4 . . . . 0 1,5<3 0 0 0 0 0 1.5<3 4- + + +

o<1.5 3 2 1 1 +4- + 0<1.5 1 1 1 1 + 0 0 5 1 1 0 o<%s5 3 1 + 0

Nikolski St. Paul Adak Shemy-

LOW VISIBILITY (NM) 8596 LOW VISIBILITY (NM) 12622 LOW VISIBILITY (NM) 9339
CLOUD CLOUD CLOUD

CEILING ' - 2- 5 CEILING 12- - 2- - CEILING 2 2- 5-
(Io2 IT) </ < <2 <51< 10 (IO' 10 ) <'12 <1 <2 <5 <I 610 10' 10)1 12 <1 <21 <5 <10 10

No Doto Avoiloble NC 1 +-1 1 18 7 NC . . + + 16 3 NC + 4 + 1011

50<80 + 0 + 4 4 + 50<80 0 0 0 + 1 + 50<80 0 +0 + + +

35<50 00 + + 1 + 35<50 0 4. 4 . 5 1 35<50 + 0 1 + 2 2

20<35 1 + + 2 7 2 20<35 4. + 3 27 2 20<351 + 1 3 18 8

o<20 32 2 718 2 10<2o + + 1 9 16 + 10<20 1 2 2 6 12 2
6<10 II 4 6<i0 + 1 3 2 + 6<10 + I 2 3 2 +

3<6 1 1+ 3<6 4 4 4 4 4 0 3<6 + 1 1 1 + +

1.5< 4 + 4 4 +40 1.5<3 0 + 00 1.5<3 . 4. 0 0 0

0<1.5 5 1 + + 0 0 0<1.5 2 2 2 1 + 4 0<1.5 4 2 1 + + +

-_j I

February 4 Low Cloud Ceiling and Visibility
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Marine Area A Marine Area B Marine Area C Marine Area D

LO VISIBILITY (NM) 1473 LOW VISIBILITY (NMV) 5725 LOW VISIBILITY (NM) 3153 '0. VISIBI T f(NV) 560

FT! 11, 0 (10 IT0

NC I + + 1 1 NC .+ + + 4 19 NC± + + S2c . + + I 4 1

50<80 0 + 0 + 1 + 50<00 0 4- . .+ . 50,80 0 +10 1 5 10<80 + + 01111

3<0 0 . . .35<50 . . 1 1 0+ + +_ 20355 + <

10<20 1 3 -4 -5 6 -3 1020 1 3 6 6 5 4 10<20 1 2 34 402
6<10 + + 1 12 1 + 6<10 + -1 1T I T -1 6<10 +- 6<'o 71 ~

3<6 + + I- + I+ 3<6 . . + + +1 . 3<6 + - - - <- 3 < 6  - Tr
1.5<3 + +- 4 + 0101.<3 I. 4 - - 4TO.5< 3 +- 0 4 '<3

O< 1.54 16 31 +o.5 31 222 -1 ---~ 2 3~4 O<1. 3

Marie Ara E 70 6 70,Marine Area F

-2 010 + 1

3<6 + I 2f2131

50\

~-A5 0

4 I >e9in and Viiiltmidane erar
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Nikol'skoe Khatirks-In-Chukot Ugol'naja Buhts Providenja

LOW VISIBILITY (NM) 5966 LO, VISIBILITY (NM) 4054 LOW VISIBILITY (NM) 5261 L. VISIBILITY (NM) 4868
CLOUD CLOUD CLOUD CLOUD
CEILING CEILING 12 ING /22 5- 12 - 515/2 - 2- 5-CEILING ! 2 - i 10
110 FT) <1/1 <I <2 <5 11 210 515 <0 4 12< <I U0 (10,2 FT) ( T < < <5 

(
o FT) <I 2 <5 <I

NC + + + 1 4 27 NC I 1 2 3 3 68 NC 4 3 5 7 8 46 NC 1 + 2 4 9 5/

50<80 0 0 + 0 + + 50<80 0 0 0 0 + + 50<80 + + + + + 50<80 + 0 + + + .

35<50 0 + + + + 1 35<50 0 0 + + + 1 35<50 + + + + + + 35<50 + 0 + + + 1

20<35 1 I 3 4 11 20<35 1 1 1 2 1 3 20<35 1 1 1 1 1 2 20<35 + 1 1 2 2 3

To-<_I 1 1 0 1 1 1 1 2 0o<20 3 2 2 3 2 2 '0<20 3 2 3 3 2 1
6<10 + + 1 + + 6<10 + + 4 . . . 6<10 + 4 1 + + 6<10 + + + + + +

3<6 + + + + 0 + 3<6 + + + + + 3<6 + + . + + 0 3<6 0 + - + O 0
1.5<3 0 0 0 0 0 0 T.5<3 +1 01 + 0 5<3 + 0 + 4 + + 1.5<3 0 01 + 0 0
o< <1.5 2 -5 01 +1+ + + + o<1.5 + 0 [ O0

Notheaat Cap* Nome Unalkleet Cape Romanzof

VOc vISIBILtTY (NM) 386
-  

LOW VISIBILIT ' (NM) 16143 LOW ViSIBLIT' (NM) 2353 LOW VISIBLIT (NM) 4356

CfLN2G CE'<'1G - ' - ICL/N L CEI.LING1'1' 1'-'1' c -I2 - 2 5 cE¢ G 1'
<0' I< 20' <<2- < < 2 1r 212 55 - '1' ' 10

Nc 1 1 3 17 33 NC + + -1 7 531 1 NC + ++ 1 18 45 NC I 3 2 4 426
°<8c 4 . 0 + I 0o<a0 <. - 1 21 5o<ino 0 + + + 1 3 ,oo . . -. 2 +
3<5 0 . 35<50 + + +. +1 1 2 35<5o 0 0 0 + 1 3 35<5o 0 + + +
Y0355 . 4 .1 2 20,35 + 2 3 2 20<35 . . 1 26<35 1 1 +' 1 5

20<35~~ ~~ 2 1 1, 1''0<20 + + 2 5 8 2 10<20 +.1 4 1 'o<2o 4.7 +o~ + 2 31 3+1<

6<10 1 1 2 2 2 + 6<,0 + + 1 2 1 + 6<10 0 + + 1 2 1 6<10 1 3 3 3

3<6 4. + 4" 4- 4. 0 . 3<6 4" 4- 1 4 3<6 + 4 + 4 + 4- 3<6 - 7- +2
I -7Zo< F 6 3'-.-0 I 0<1.5 21 1 1 + + o<1. I + 0 O<.5 7 4 +

Cape Newenham King Salmon Port Heiden Cold Bay

LO" VISIBIL'TY (NM) 4327 LO* vSBTLrT (N M) 16 77 A. lo* VISILIT ' NM) '34 o0 Vi LIT ' (NM '233-1L.OO CLOUD c LO1, Oc,o,DI

I- -,'1 L C-E. G C E Li / -N-"o-rvI <'/', <I <2 <5 I1 v10 (oo'r ; <2 < 5'154 21 '0 < < 1 c2<1 -i*I nim1
NC +1 + +[ 1 15 24 + +1 + 6 52 NC 0 0 0 4 4 42 NC + 22

50<80 0 0 1 50<o 0 4- + 1 4 50<8o 0 0 0 0 0 4 5o<60 +

0 0<50 0000+ 1 3< + 0 + + 2 3 35C5o 0 0 0 0 0 5 35<50 + I + +
20<35 + + + + 2 2 20<35 4. 1 4 5 20<35 0 1 0 0 3 8 20<35 1 8 6
'0<20 4 + 1 3 8 4 '0<20 + + T -2 4 3 '0<20 0 0-1 6 13, 'O'20 .<

1  
4

__ -_ 2 -4 7 6<10 4 4. 1 1 2 1 6<10 0 0 1 1 11 6< 35

3<6 4 1 1 21 3<6 4 4.+ I I 36 0 0 0 0 0 0 -6
'5<3 + 0 + 1.5<3 +. + + + + + .53 0 0

'.5<3~ 4. 0 4. 0 .2______

o<i.5 22 0<15 1 I + 1+ + + 0<1.5 12 0 0 0 O<1.'

Nikoleki St. Paul Adak Shemys

LOW VISIBILITY (NkM) 9589 'o. VISIBILITY (NM) 14073 LO I vS'..B'T ' 'NM '-4-

CLOUD CLOUD CLO.D
CEILING 12- 5 - CELNG ' L2 C I - ' . -

(,D, FT) < ' < 1I <2 <5 <I (100 FT)r <>2 < 22 <51 <I0 ?101 "o0 < I j ' ,<5 <

NoDotAvoioble NC 4 - + 1 18 1 NC 0 + 4 1 13 4 NC + 1 +1 1
50<80 + 1 0 + + + 5o<o 0 0 0 + + 1 o<8o 0 4 01

35<50 + 4 0 41 1 35<50 0 0 + + 5 1 3<5o + 0 +.
20<35 4- + + 1 6 3 20<35 + + + 3 28 1 20<35 + 21 is

1o<20 2 2 2 5 15 '0<20 + + I 9 T7 + 0<2o + 1 2 6 2--4
6<i0 1 2 1 3 5 -+<0 4 <0 * 1
3 < 6 1 1 4. 3< 6 1., +<,o 1 +< o !1I , L 1  4-

1.5<3 . 4. . 4- . 0+!5<, 1 - +. -, o o ,5,, 44- 0l : , J

0<1.5 5 1 4+ 0 0 o<1. 2 + + + 0 o<. 31 20 10 0

March 4 Low Cloud Ceiling and Visibility

'0-- n
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Marine Area A Marine Area 8 Marine Area C Marine Area D

LO. VISIBILITY (NM) 1 198 Lc. VISIBILITY (NM) 5044 0* VIS, iTY (N\M) 4-'3- o /, v L 2T (NV) 7'22

C IIG 12CEILING -1 I - - 5
<, , , < 2 5 < 1 o n < ~ < 2 5 C010 "I'; 1' 'I 'I <'01-0 TO' FT C' <2 <S1- 1T'
50<0 22<1<0k0 1 ) <oe + 2 < 4 1 - 1 (10C <J, '1r',1

N + + 11 2 20 24 NC . . .e 1 4c 1 N

35<50 0 + 0 + + I 31<50 -+ + + + I 1 35<0 5,50

20< 35 1 + + I 4 20<35 1 2( 4 6 16 20< 35 4 2«3
10121 3 4 4 10<20 1 1 41 6 -9 1 70<20

10 2 3 2 3 16<10 + II 1 1 2 31 61 10 r +!<0 ~
3<6 2 1 + 3<6 + +- 3I + I~ I1 + +

5< 3 1 + 0 + -4 1 1+ 1.5< 3 .+ 05 3

o< 1.5 6+ 0 0<1.5 5[5 211 2 -K --- 2 2 . -

16 3

0.0~n so

a als, I/

4~~~~~~~~~ Celn n iiiit mdrne ac
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Nikol'sko Khatirke-ln-Chukot Ugol'naja Buhla ProvidenJa

LO VISIBILITY (NM) 5553 Lo* VISIBILITY (NM) 3772 Low VISIBILITY (NM) 5158 Low VISIBILITY (NM) 4649
CLUD CLOUD CLOUD CLOUD
CEIL2G CELING 2 I- 2- CE LIN' j'/ - CEILING'1' rT ('o' IT o T) < < ( T )

'rrI, >, I j2 155 <I10 N <I "2 1 <2, <51 <1(Ik1 'o'r '1' <I 2 <5 <T) "2 o'r < <11 <2 <5 <1c 410NC + + 2 29 NC + 1 12 2 64 NC 2 1 2 4 6 54 NC + + 2
50<80o +1 +1 . . . . 50<80 0 + + 0 + + 50<a0 . . ." + + + 50'B0 0 0 + +1 + +
35<50 +1 + 0 + + !35<5c . .- . . 1 4 35<50- 0 + O + + 1 35<50 0 . . . I + 1

20<35 30 35 1 1 1 2 1 5 20<35 1 1 11 1 4 20<35 + 1 2 3 6

0<20 1 2 3 7 7 17 ,0<20 i 1 2 2 2 2 10<20 2 2 3 3 43 1o<2o 2 3 4 3 3
1 1I

0  
+ +- I I I +- 6,10 .- .- . 1 + + 6<10 + +- 1 , 1 1" 6<10 . .- . . .1 4

< 0 + + + '

3<6 . . . . . . 3<6 1-0 + + 0 + 3<6 + + . + . + 3<6 + + + + 0

5<3 + +3 + + 1.5<3 0 0 . + + . .5'3 0 + + + 0 0
+[ + +0 + 0<'.5 O1 0.5 1 +I 0 0 +- +, 0 0 +-0

Norheast Cape Nome Unalakleet Caps Romanzof

Lo, VISIBILITY (NM) 4198 LO* VISIBILITY (NM) 15680 Low VISIBILITY (NM) 2426 LO* VISIBILITY (NM) 4886
COuD CLOUD 1OUD CLOU - I
1E.'-NG j'12 2- 5- CEILING 2- 5- CEILING i, I C2I

L
-

N G 
5- < I o

(0
I
" <'/2 <I <2 <5, <1010 'orIT 1<> D1<2 < <108 0oF <T) <0 1 <5 < 10_o10 <
NC 1 3 11 30 NC + + 1 553 NC + + + -1749 c 2 1 423 i

so<eo 0 + + 0 0 50<80 + + + 2 50<BO 0 0 0 + + 4 50<80 + + . .

35<5 0 o+ 0 . + 35<50 . +<50 0 0 + + 1 4 35<50 + + o +

20<35 + +1 2 20<35 + + -+ 3 3 2O< 35 .- .' . 1 2 83 20<35 + 2 .-

'0<20 + 1 3 5 8 5 o<2o0 + + 1 3 4 2 10<20 + + + 2 3 6 10<20 4- 1 4 6
6<10 1 3 3 3 5 2 6<0 + 1 3 2 + 6<10 0 + + 1 1 2 6<10 + 2 3 5

361 1 -3<6 4- 1 2 1+3<6 + 0 + .± + 3<6 + 1 1 I

1.5<3 + 0+ 0 1.5<3 + . + 1,5<3 0 0 0 0 + 0 1.5<3 + 0 + 0

0<1 42 I ±o'1.5 21 2 + + 1.j 2 c70 0 o<C. 82 CTC

Cape Newenhem King Salmon Port Heiden Cold Bay

Lo VISIBILITY (NM) 4301 LO* VISIBILITY (NM) 16296 Lo* VISIBILTY (NM) 157 Low ViSIBILITy (NM) !194,
cL OUD CLOUD CLOUD CLOUD "

CE, O 2 5 CLILGNG CEILIG C LI 2- 5- C I<- ' 1 - - CE"IN < 1I
(13'FIT <3 <I <2' <5 <1080 ('oTI <~ 12 <21 < 1 (0 IT) < 22 <251<1 10 FT) < 1! <2*1<04,

NC + + 15 20 C . . + 1 4 49 NCo 0 1 1 1 3 9 13? NC 6I r

50<80 + + + <+ 50<0 + 0 0 + 14 5o<80 0 0 0 0 4 o 0+ +1

35<50 + + 0 0 + 35<50 + . . . 1 4 35<50 0 0 0 0 0 4 35<50 0 ..

20<35 0 + + 1 2 2 20<35 + + + 1 4 9 20<35 0 0 ( 0 1 17 20<35 + + 1 8
10<20 0 4- 3 7 5 10<20 + - 1 2 5 5 10<20 0 1 0 0 5 9 10<20 <+ .'

6<10+ 1 2 6 9 3 6<10 - + 1 1 2 1 6<100 0 0 4 3 1 6 + 6 05 8
3<6 4- 4- 3 3 3<6 4- 4- 4 . 1 3<6 G 0 1 1 1 0 3<6 +

1.5<3 0 0 + . . . 1.5<3 . 4 4 . . 1,5<3 0 0 0 0 0 0 3+ + C
< 1.5 6 3 2 1 0 0 0 1.5 1 1 1 4- +1 + 0<1.5 4 2 1 1 0 0 0<.5 1 -

Nikolaki St. Paul Adak Shemys

LO.* VISIBILITY (NM) 9455 LO* VISIBILITY (NM) 13735 LQO . VtS,BILIT< (NMl 0'42
CLOQD CLOUD CL0.,ID I

CEILINGCEILING CELN

1(0'
I  

T) < < J < <0?0(10' IT) < 0 '1 11<22< 1<0T1 I ) '1 < < 10

No Dato Available NC + +1 +1 11 14 () NC . +. . 1 110 31 NC + I 8 1 '
50<800 0 + + + + 50<80 0 00 + 0<0 0 +

35<50 0 0 4-+ 3,5<50 0 +-0- + 5 1 5.50 0__Lj0i 2
20<35 . . . 7 4 0<35 0 + + 2 31 2 0<35 + +I + 1 3 1

10<20 1 21 5 18 10<20 + + 1 9,20 1 5<2 1 5 4 1
6<10 6<10 + + 1 <<<2 16010 + 1 5U <2 <5

3<6 001 2 31 3 + 3<6 . . 1 3<6 +02e2±__100

1.5<3 + 1.5<3 0 + + + 0 1.5<3 +- 0

025401 +4 <3.5 0 * 4-21 2 O20<.5 * i 2- 1 4 '. +

O<i 41 Lw C u1 14 + e<1.5 3 1n2 4 i

April 41Low Cloud Ceiling and Visibility



Marine Area A Marine Area B Marine Area C Marine Area D

ow VISIBILITY (NMV) 558 LO VISIBILITY (NM) 3743 LO \V<WBILTl (NIM, ' 2.0 '1T N A'
clL.. CLO D CL.O<D I CLQD I

cE..N , 2 -',2 - CE'i'NG 'I -I 2- - CE-N.G 2 - - -Cl:, NG - - 5
,o?~l <,, IJ' <5 <I~ao '1 OF 1 2 1 < 22 55 <10 %,0 'O 2/ ~' 5 11

NC I 1 0 213 32 NC + + + 1 5 13N ~ *+ + + N + +

50<80 000 0 10 56<o<0 ++ + 11 50,8 0 f+ +5o00. I .o~& +

35<50 0 + 0 ++ 1 35<50 0 . . 1 35<50 0 + I + 2I 3550 + + +1 2 h

20<35 0 + + 0 2T5 20<35 + T 1 2 -5 12 I03 1 2 5* 4
10<20 1 1 2 5 3 10<20 + 1 + 1 10 91<0 2 1 0,20 1 1 1

6<10 1 1 1 3 2 2 6<10 + 1 2 2 4 2 6<10 + 1 2 31 + I I1 41 7 1,

3< 1 1 2 0 3<6 1 1 1 1 1 1 3<6 + + 1 1 1316 + + 2

.5 3 1 + + + 0 + 1.5<3 1 1-+ + + +.5< 3 .4 + 5< 1 3 +*

0<1. 4 2< 3 +00<. 2 01.5 4 2 1 2 1 0,~ 2 1

4 < CIn and Viiilt (mi rage April



11-92
Nikol'skoe Khatirke-in-Chukot Ugol'naja Buhte Providenjo

Lo. VISIBILITY kNMI 5645 LOW VISIBILIT' (NM) 3465 LOW VISIBILITY (NM) 5031 LOW VISIBILITY (NM) 4680
CLOUD CLOUD CLOUD CLOUD
C". <N - I- 2- - CEILING 1, 2 2- CEILING < /, CEILING -2- - -

a < 5 0T< ' ) 2 <5 < (10' FT) < <2 <5 < 10
NC +I + + + 1NC I + + 1 1 47 NC 1 + 1 1 2 43 NC + + + 3

5o<8o'0 + 0 + + + 50<80 0 0 0 0 + 50<80 0 0 0 + + + o<eo 0 0 + + +

35<so 0 + + + 2 35<50 0 + 0 + 1 7550 + 0 0 + 23<0 + 0 + + + 2

20<35 + + . 1 3 15 20<35 + + 1 2 2 9 20<35 + 4 + 1 2 9 20<35 + . . 2 3 10

10<20 + + 1 5 9 2 10<20 + + 2 3 3 4 Io<2o 1 1 3 4 4 9 10<20 + t 3 6 6 9

6<10 + . . 2 2 3 6<10 + + I 2 2 6<10 - 4- 1 2 2 2 6<10 + + 1 I 2 I
3<6 + +- + I 3<6 + I I - + 3 + + + + 11 I 3<6 + + I 1 1 +

1.5<3 0 + 0 1 .. 5<3 . . . + 1 5<3 0 +. -. . 0 +5<30 4- 0 -

0<1.5 8 , - + - <1.5 7 0 0 0 - -- + + 4, o+5 2 - 0 0 +

Norheat Cape Home Unalakleet Cape Nomanzof

Low VISIBILITY (NM) 4679 LOW VISIBILIT (NM) 15788 LOW VISIBILITY (NM) 2700 LOW VISIBILITY (NM) 5104
CLOUD CLOUD CLOUD CLOUD
CEILING </ 1- 22- - CILN -G 2 CELING < / < 1-'5 CEILING12- I -5-

F) < 2 <5 <1 < '4 <1< <5 <10 1 T)/ < <2 5 <0 8 0 FT) << <2
NC +1 +1 + 1 4 25 NC + + + + 1 53 NC + + + + 1 52 NC + + . 1 18 20

50<80 0 0 0 + + 1 50<80 + + 0 + + 5 50<80 0 0 0 + +, 4 5o<0o 0 + + + 2 1
35<50 0 0 + + + + 35<50 0 + 0 +1 + 4 35<5o 0 0 0 0 1 8 35<50 0 00 +1 1

20<35 + + + + 1 4 20<35 + + + + 2 6 20<35 0 0 + + 1 11 20<35 + + + 1 8 5

10<20 + + Z 2 8 12 10<20 + . . 1 4 4 10<20 0 0 + 1 1 6 10<20 + + 1 3 8 3

6<i0 + 1 3 3 8 6 6<10 + + 1 2 3 2 6<i0 0 0 + 1 1 3 6<10 + + 2 3 4 1

3<6 + 1 3 34 1 3<6 + 1 1 2 2 1 3<6 + + + 1 22 1 3<6 + 1 2 2 2+

1.5<3 0 0 + + + 0 1.5<3 + + + + + . 1.5<3 0 + + + + 1.5<3 +++ + + +

o<.5 3 1 + 00 o< 1 i - 0 0 1<,51 -+ + 0<,.5 3 2 + + 0 0

Cape Newenhem King Salmon Port Heiden Cold Bay

LOW VISIBILITY (NM) 4495 LOW VISIBILITY (NM) 16705 LOW VISIBILITY (NM) 128 LOW VISIBILITY (NM) 11627
CLOUD CLOUD CLOUD CLOUD
CEILING I 2- 5 CEILNG3 -,1'- 2- CEiLING CEILING(EIN < < < FT) ( , FT) < < < </ < <

NC + +1 + 1 13 19 NC + + + + 245 NC 0 0 3 2 4 63 NC 4 + + + 4 17

50<80 + +1 + + 1 1 50<8o + 0 0 + + 6 50<80 0 0 0 0 0 2 5o<80 0 0 0 0 + +

35<50 0 0 0 0 + 1 35<50 + + 0 + 1 .8 35<50 0 0 0 0 0 4 35<50 0 +1 + + 1 2

20<35 + 0 0 + 2 4 20<35 + + + + 3 13 20<35 0 0 0 0 0 7 20<35 + + I+ + 5 10
10<20 0 + 1 2 6 7 10<20 + + + 1 4 6 10<20 0 0 0 0 1 5 10<20 + + +2 13 12

6<10 + 1 2 4 7 5 6<10 + + + 1 3 1 6<10 0 1 0 1 3 1 i' + + 1 4 1 1 4

3<6 0 2 33 1 3<6 + . . I I + 3<6 0 0 0 3<6 + + 1 4 4 1

1.5<3 + + + + + + 1.5<3 + + + + + + 1.5<3 0 0 0 0 0 0 1.5<3 + . + + + +

01.5 5 3 215 1 + + + + + . 2 1 000 ! 0<1.5 1 + + 0

Nikolski St. Paul Adak Shemys

LOW VISIBILITY (NM) 9221 LOW VISIBILITY (NM) 14156 LOW VISIBILITY (NM) 10380
CLOUD CLOUD CLOUD

CILNO '2 - - - CEILING - - 2- 5 CEILING - - -
'o,'T, <'/2 <1 22 <5, <0 1 1I W T) _<'2 <1 <21 <5 <08 lID' ( FT) < < 1I <2 <51< 80

No Dote Avoiloble NC + + + 1 9 8 NC + 0 + + 73 NC + . + 56
50<80 + 0 + + ++ 50<8 0 0 0 0 ++ 50<0 + 0 0 + + + 1

35<50 + 0 0 + 1 1 35<50 0 0 0 + 3 1 35<50 0 0 0 + 1 1

20<35 + + + + 6 4 20<35 0 + + 121 2 20<35 + + ++ 6 9

10<20 + t + 2 16 6 10<20 + + 1 10 732 1 10<20 + + + 4 17 10
6<10 + 1 371 6<10 0 + 1 6 6 + 6<io + + 2 5 9 1

3<6 - 3 671 3<6 o + 1 1 - 3<6 + 2 3 42

1.5<3 + 1 1 1 + 1.5<3 + + + 0 1.5<3 + I + + -- 0

o<.5T63 1 + + 0 0<15 + + I1 +0 0, 63 I++T 0

May 4 Low Cloud Ceiling and Visibility



11-93
Marine Area A Marine Area B Marine Area C Marine Area D

C. VSIIIY NM 99 VISIBILITY (NMV) 3541 -O VISIBILITY (NM) 7992 L0* VISIBILITY (NM) 7002
CL0l CLOUDO CLOUD LO,

CEILING 21 1 2- -CEILING 112-1 2- 5- CEILN '2 - 2 -CL,.OD ' -1 2
11-0I > I 2 < 1410 F1' T) K <I <5 <I 610 Ol </ <1 <2 <5 <0 10 o('0 FrT < <1 <2 <5 <0 t10

50<80 0 0 + 0 + + 50<80 01 01 0 + 1 1 50<80 + +1 01 + + l1 50,80 + -1 +1 +1

35<500 + I 3<5 + + 1 2 35<50 + . + 1 2 35<50 + 01 + + 2 3
20<35 0 0 + 1 4 6 20<35 +1 +1T T*3 20<35 + . . 2 4 8 20<35 ±+ +1 + 1--5 9

0<20 + 0 1 302 10<20 + 1 1 413 8 70<20 +- 7--0 02

6<10 1 2 6 7 -3 362 -0 6<10 + + 1 43 -16<-1 VW T 1 1 1 1 3 6< 2 +± 2 +36 1 1136 . . . 1 2 13<6 + + 1 1 1 1 +<
.5<3 2, 0 + + 1 0.53 + + + + + +.53 +5< - r + 7 +

O< 1.5 181 3 1 + + 0<. 9 2 2 21 +1 +1 0<1.5 7 2 O< 1.5 3 7 1 2

18 .070. ,-10 MaieAe

_0* S.I5BILT INV) 6780

Buhts alaIC'.
< Y, 0

.C - +1 + +1 111
; ng19

50"o + 01+1 1 +1+1

"S Celn and Vi0iilit (mi +age Ma
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NKkolaae Khatlrka-ln-Chukot Ugolnaja 1uh1I Providenja

LOW VISIBILIT3 (NM) 5425 Low VISIBILITI (NM) 3392 LoW VISIBILITY (NM) 4873 LOW VISIBILITY (NM) 4476
CLOUD CLOUD CLOUD CLOUD
CfIN 2 CEILING -CILNG 2- - CEILING 2 - - - -

010 VT) (1 01 FT) <2 1, 1, 0 J . 1 (I 0' FT) FT c10 < <5 < 0 1o <5 < 112l< FT) , <1 <2 <5 <I 610

N-C + 0 + 1 18 NC 1 + + + 1 37 NC 1 + + 1 25 NC + + 2 1 40

50(8000 0 + + + 5o<80 0 0 0 + 0 + 50<80 + 0 0 0 ++ 5o<8o 0 0 0 + + I

35<50 0 0 ++ + 35<50 + 0 0 + + 10 35<503004+ +3 15<50 0 0 ++

20<35 + 0 + + 1 12 20<35 + 0 + + I 10 20<35 . + + + + 8 20<35 0 + + + 1 7

10<20 + . + 2 8 19 10<20 0 + 1 3 3 5 10<20 + + + 1 2 7 10<20 + + 2 4 5 T

6<10 + . + 3 4 4 6<10 + + 1 3 2 2 6<10 + + + 1 2 3 6<10 + + 2 3 I 

3<6 + + + 2 2 2 3<6 + + 1111 3<6 + + +121 3<6 + 1 3 2 1 +
1.5<3 0 0 + + + ++ 15<3 + + + + + + 1.5<3 0 + + + + + 1.5<3 + + 1 + + +

ai +1 +6 + + + T <. 1 000 + o<1.5 9 + + + 0+ o<I + +04

Norheamt Cape Nome Unalakleat Cape Romenzof

LOW VISIBILITY (NM) 4480 LOW VISIBILITY (NM) 15898 LO, VISIBILITY (NM) 2573 LOW VISIELITY (NM) 4996
CLOUD I CLOU CLOUD CLOUD

CEILING /- - 2 - CELIINII NG / 2 CEILING - 2 -
(lo, FT) <'/I <I <2 <5<C 610 ID' FT) < 1 <2 < <1 10 ( TI < 12 <I <2 <5 < 1 

1
0 FT) <'12 < <2 <51<l 6l0

NC 11 + 1 5126 NC + 4. . 153 NC + + + + 41 NC + I + 2 146

50<80 01 +. + + 2 50<80 + + 0 + + 4 50<80 0 0 0 0+5 + I I

35<50 01 + 0 +, + 2 35<50 4- 0 + . . 3 35<50 0 + 0 0 + 8 35<50 0 0 0 0 1 I
20<35 + + + + 1 4 20<35 + 4. . + 1 5 20<35 + 0 0 0 I 13 20<35 0 + + 1 4 5

10<20 720 + 4 + 1 3 5 10<20 0, + + + 111 10<20 0 + + 2 9 4
6<10 + + 13 8 4 6<10 + + 1 2 4 2 6<10 0 + + + 2 5 6<10 0 + 1 4 9 3
3<6 + 123 41 36 2 3 3 1 3<6 .4 . 22 3<6 0 1 3 5 1

1.5<3 + +1 . .+ .+ . 1.5<3 + . + . + 1.5<3 0 + + + + 1.5<3 0 + + + 0

O<1.5 6 1 1 4 0 0 0<.5 2 1 + + + + o<15 2 1 + 1 + + o<1.5 5 3 1 + + 0

Cape Nowoniham King Salmon Port Heiden Cold Say

LOW VISIBILITY (NM) 4431 LOW VISIBILITY (NM) 16181 LOW VISIBILITY (NM) 136 LOW VISIBILITY (NM) 11236
CLOUD CLOUD CLOUD CLOUD

CEILING CEILING CEILING CC- 1 2- 5- CEILING '- - J
lIDO (T) < <2 < 10?101 (10I T) < < < <1 (10 FT) < <2 < < ' (IT) < < < <I 610

NC +1 1 1 2 B 20 NC + + + + 2 40 NC 0 1 0 4 3 57 NC 4. +4 + 3 16

3 0 4- 0- + + 1 5o<8o + +1 . . . 5o<50 00 0 0 0 4 5o<8o0 00 0 + + 2
35<0 0 + 0 0 + 1 35<0 35<50 0 0 0 0 0 4 35<50 0 0 0 + 2

20<35 + 0 4. + 2 3 20<35 + + 0 + 2 13 20<35 0 13 20<35 + + 4.4 2 9

10<20 4. 4. 1 2 4 5 10<20 4. +. + + 3 8 l0<20 0 0 0 0 1 5 10<20 0 + + 1 9 16
6<1 + 1 3 6 7 6<10 4 4 + 1 3 3 6<10 0 0 0 1 1 1 6<10 . + + 3 13 6

3<6 4 +2 5 7 3 3<6 4. + 4. 2 2 1 3<6 00 1 0 1 0 3<6 + - 57 1

1.5<3 . . . . . 1.5<3 4 + +1 4 + + 1.5<3 0 0 0 0 0 0 1.5<3 . . . . . .

0<05<221 4- 0 o1.5 1 1 +1 +1 0 o<1.5 1 1 0 0 0 0 0<1.5 1 1 0++

Nikolki St. Paul Adak Shmya

LOW VISIBILITY (NM) 8841 LOW VISIBILITY (NM) 14017 LOW VISIBILITY (NM) 9991
CLOUD CLOUD CLOUD

CEILNG < I- 2- 5 CEILING < CEILING '2- - 12- 5-
(10 '7) /2 < <21 <5 <I 4100 FT) / 2 < 5 <I 610 (I.' (TI <'/ 11' <2j <5 <I 610

No Doto Avoiloble NC 1 + + 1 8 7 NC + +4 ++ 6 3 NC + +1 +! + 2 6
s0<80 0 + 0 0 1 + 50<80 + 0 + + 50<80 0 +0 + + +
35<50 + 0 0 + 1 + 35<50 0 0 0+ 1 + 35<50 0 0 00 +
20<35 + + 0 - 3 3 20<35 0 0 +' + 12 2 20<35 + 0 + + 2 4
10<20 . . + 14 4 10<20 . . 41 8 32 2 10<20 + + + I I1 10

6<10 .+ + 1 3 8 1 6<10 + + 1 9 11 + 6<1o + + 1 4 10 3

3<6 1 21 3 9 1 3<6 + 1 3 3 + 3<6 1 3 5 7 7 1
1.5<3 + 1 1 1 1 + 1.5<3 + + + + . 0 1.5<3 + 1 1 1 + +

0<1.5 10 4 1 + + 0 0<1.5 1 1 1 4 + 0 0<1O<.5 12 4 21 +[ +

June 4 Low Cloud Ceiling and Visibility



Marine Area A Marine Area B Marine Area C MrnAea D

LOW VISIBILITY (NM) 1548 LOW VISIBILITY (NM) 5 164 LOW V SIBILIT', (NM) 8597 OWiVISIBILIY (NV) 8006
CLOuD CLOU CILOU CLOUDI I

CE-LING /2- 1- 2- 5- C(LING 2- 2- 5CEL,'2G /2 2- C L' - 2- 5
.Cr0 02~< 2 <5C 1 IO~)< <I <2 <5 <I (0 FlOT) < < < <00 FT)

004T)V. (ID2 v11 <1 <21 <5FT' <J 1 1C O 1 55ljil , 1 0

NC 1 1 41+ 11 NC . + .+ + 21 7 1 C + + ITT 1 NC:
50<80 0 0 0 + 4- 150<80 + 0 0 + + 50s<80 +- 0 0 + 1 1 1<80 + 0 01 ++

35<50 . . . 0 1 3 35<50 + 0 + + 1 3 35<50 . . ~ 2 2 35<50 + . . .0< 5 0 0 4 62 0 5 + + 2 6 11 20<35 + . . 5 8 2 01< 35 + + 1 1 E 10 :
10<20 . + + 1 7 9 10<20 +- 14172 0 10<20 1 + 1 4~ 0(00 7~T

<10 1 + 5 5 <10 + + 1 4 5 3 6<1o + + 2 41 2 i 6<t0 - -3

I 
3<36

5<3 + + 1 1 1.5< 3 4 + + + -I< + I + + + i .5< 3 *

FTt7 2 T 2 1 + 0<1.5 15 21 1 1 + + o< .5 14 1 1 1 1 m 0< 1.5 8 ___

-- ri~~~22 _41__11 1T

LOW VSIBILTY (N ) 890 V'S!S'L: 'NM 846t

nGAtP 1ala ,
<"~~~~~o < ;1 5k i N

+ 110

Kaik -Inh601+

6<10 + I,U6 + 3 6 +jI1.5 3 .. Romnzol0)8

4~~~p Ceilin and Viiiiy( i a g )Jne
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Nikoi'skoe Khatirks-in-Cltukot Ugol'niij Buhts Providenle

LOW VISIBILIT, NM) 5348 LOW VISIBILITY (NM) 3251 LOW VISIBILITY (NM) 4940 LOW VISIBILITY (NM) 4-407
CODCLOUD CLOUD CLOUDI

cE'wO 1-2, - ELN 2 I 1- CILING ,1 '12 2 ILI ' '2 -I- 2 5

Nc +1 +1+1 1 16 N I 1 0 + + I 33 NC I + +I1 247 NC + +

50,90 + 10 101 0 + I + ____ 00 0 1+10 + 580 0 0 0 +4- o<0 0 0

350 0 0 0 35<50 0 00 + +8 __< )0 01+ +4 35<50 0+ ++ +-2
20<35 + 1014 + 1 7 20,35 +- 0 +1 8 20< 35 .- . . + 1 10 20< 35 0 0+ 1 1 7
10<20 + ++ 3 5 15 10<20 1 0<20 . . . 1 2 8 10<2 +- +- 6

+<l + - I5 4 6<10 + + 1 2 6<10 + + 12 2 6<10 4 ~ 2
3<6 + + 1 32 2 3<6 ++ 1 + 3<6 0 + + 1 3<6 + 1 321 +

.5<3 + .4 .- . I <3 -± + ± I 1.5< 3 1 4 -. 5<3 + +-I + 0 +

0<1. 25 + + 4-4- 01.+21 - -- < 10 1 . + .- 0< 1.5 4 + AL 0 4

tNarheest Cape Nome Unelekleet Cape Romanzof

LOW VISIBILITY (NM) 4466 LOW VISIBILII Y (NM) 16600 ,L, VISIBILITY (NM) 28j8 LOW VISIBIL;T Y (NM) 484 1
CLOUD I"I CLOUD C CLO.D 12--1-

CEILING 42- - 2- 5- CE'o LIN 5 2 5- CELING 1-2 5- CLING -2 5-
IlO'CIT) <' <11 <22 < 55 <I 10 11I'FT),<'I <1' <2' <5 <101 1101 I I I T) <'"4 <11 < 22 < 51 10 10 1 110,FT) I' <1 < 2 <5 <1 I I0

NC 1 + 1 64- N C . .4. I-2142 NC + + + 1 135 N C 4 11

50<80 + + ++ 1 50<80 + +- 0 + +- 3 so<eo 0 0 0 0 0 3 50<80 0 + -1 + -

35<50 0 0 0 0 + + 355 o 3 355 0 + + 7 35<50 0 0 0 + +

20<35 + .- + . + 3 20<35 0 . . . 51 T2 3 0 0 0 + 1 16 20<35 0 0 0 +- 2 4

10<20 + + 1 3 8- 11 10<20 0 + + 14 8 10<20 0 +4 + 1 3 17T 76<20 0 + 4 1 5 4

6<10 + 1 2 4 10 4 6<10 + +4 1 4 7 3 6<10 0 + + 1 3 6 6<10 0 + f 1

3<6 + 1 2- 3 3 1 3<6 + 13 431 3<6 0+ + 1 1 1 3<6 + 1 26t8 1
1.5<3 0 0 +1 +1 +1 +± 1.5<3 . + . . .- . 1.5< 3 0 0 -1.5<3 - + + 1+ -

2 1 +1 01 0 0<1.5 41

Cape Newehem King Salmon Port Heiden Cold Sav

LOW VISIBILITY (NM) 4057 LOW VISIBILITY (NM) 16739 LOW VISIBILITY (NM) 93 LOW VISIBILITY (NM) 12361
CLOUD CLOUD CLOUD CLOUD

CEILING - - 2- 5 C 
L IN G  

CEILING CEILING
(10' FT) <'4 < <2 <5 <1 FT0)(0 L <I NI <G <5 <11 I',,O < '1' '2 <5 <l 10 11' 0 <' ' 2 <5 <0W

C"o
a  

4 I< IT) <i~ < F<ID T) < o <T <10 <IT?)

4C I + 1 2 16 NC 1 + + 1 35 NC 0 1 2 2 4 1 381 NC 4 + + 1 4 13.

50<80 + + 0 + + 50<80 + + + + + 4 50<80 0 0 0 0 0 1 50<80 + 0 . . . .

35<50 0 + 0 + +/ 35<50 + + 0 + 1 6 35<50 0 0 0 0 0 1 35<50 0 + + + 1 1

20<35 4- . .- . 22 2 20<35 0 2120 0 1

10<20 4 + 1 2 5 5 10<20 4 + + 1 5 10<20 0 0 2 1 6 10<20 4- . 1 7 12
6<10 + + 1 4 7 9 6<10 4 + 1 2 4 2 6<10 0 1 0 3 4 2 6<10 4- + 1 4 13 6
3<6 4 1 2653 3<6 + 4- 1 321 3<6 0 0 0 4 3 3<6 + 1 3 62 9

1.5<3 + 4 4 4- 4 4 1.5<3 4- + + +4 + - - 1.5<3 0 0 0 0 0 0 1.5<3 + + 1 40

0<1 25 + 4 +1 4- 0<1.5 12 1 1 +1 + + 0<1 5 1 1 10 0 0<1.5 12 1 1 + + +

ikoleki St. Paul Adak Shemys

LOW VISIBILITY (NM) 9078 LOW VISIBILITY (NM) 14420 LOW VISIBILITY (NM) 10276
CLOUD CLOUD CLOUD

CEILING 2- - CEILING </ - - 2-55- CEILING - -2
(1101 FT) C, <1 <21 <51<10610 10' 11 <'4T) <1 <2 <5 < ( 10' 10 T) < <2 <5 <101

No DatAvailble NC 1 + + 1 6124 NC + +1 + 1 4 NC + + +1 +1 2 14
50<80 + + 0 0 + + 50<80 0 . . . . . 50<80 + +- + 0 + j

35<50 4 . . . . . 35<50 0 0 +0 + + - 35<50 0 0 0 - + +

20<35 . . . . 2 1 20<35 0- .+5 1 20<35 0 +

0<2o0 . . '- 1 04 0<20 0-+ + 1 53 1 10<20 + + 1 3 3

6<10 4- 4- 1 2 9 1 6<10 + + 2 11 16 1 6<10 + + 1 2 3
33<6 +1 5 10 9 1 3<6 + 1 3 7 1 + 3<6 1 5 B 1

1.5<1.o o 1 ,5<3 1 1 11 1 + 1 5<3 + 4 0 0 1.5<3 - 2 2 1 4 +

0<1.5 161 4-+ - -0<52 1 1 4- 0 0<1.527 7

July 4 Low Cloud Ceiling and Visibility
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Marine Area A Marine Area 8 Marine Area C Marine Area D

LOW VISIBILITY (NM) 3277 LOW VISIt3ILITY (NM) 5255 to- VISIBILITY (NM) 8462 LOW VISIBILITY (NM) 6o72'
CLOUD CLOUDO CL.OUD CLOUD
"',L4 )'- 1- 12-515<[ Io MELING <12 1 2 - 55-040 CELNG 2-111- 2-515- 0 jlCf',>rG < 2 1,,- 2 12
(II,T) < I I <2 < (10 FT) << <21 <5 <I 1 (10 FT) < '/2 <1 <2 <5 <1010 10' FTI) <1 <5<I ( 101

NCf + 1311N + + +2EN . . . 1 4 11 NC + +I+1+
508__ 1+ 1 5<0 50<80 0 +0+ +1 5,00+I+1+

5<0-- 0 0 4121 35<50 0++1 35<50 + + +111 2 3 + - + 1 -2
20< 35 + + -+ 1 3 8 20<35 -4- + + 1 6 9 20(35 . . + 1 5 -8 20< 35 . . . 1 4 7
0<20 + + 1 2 78a 10<20 1 8 o2~ 1 1 5 11T 7 1020+- T 38 8
6<70 -+ 4- 1 2 5 5 621 1 1 2 4 7 2 6<10 1 1 1 4 -5 13 6 < 10 1 + - 3 -7 4
3<6 + + 1 2 1 43<6 1 112 2+ 3<6+ ++ 1 3<6 + +1 23 1

1.5<3 + 0 . . . . .< + + 1 + + 0 1.5<3 . . . + + 1-5<3 . . . . 1 +
0<:125 1~ 2- T 1 I + ors 15 -3 2 1 + + 0<1.5 14 2 2 1 1 + o<7 1. 1 4 3 -3 2

MaioAr@E1 160 Merine Area IF

Lo eIIILT (NM 9085( (M 93
CLOUC VIIIT (NM 93c

Co 8 .. L 0

ou 70U 70

N4 Celn and V+iilt (mi rage Julys 0



" 11-98 ________________________ __

NIkollkee Khotirko-ln-Chukot Ugoi'hlja Buhto Providenje

LOW VISIBILITY (NM) 5277 LoW VISIBILITY (NM) 3266 Lo, VISIBILITY (NM) 4841 Low VISIBILITY (NM) 4464
CLOUD CLOUD CLOUD CLOUD
CEILIG ' -- 2- cc G I 2- CEILING

(10'- T) I,- 11<5 <I 10li ' D 12 (T ( 21 <5 <1(5<00ID2 VT) )', <I <2 <5 2' I'

+c 1 + m Nc 
1  

0 + + 1 33 NC + + 1 + 1 2138 NC + +1 1 3 34
50o80 0 010 0 + + 00 0 0 0< 0 0 + + + + 50<80 0 0 01 + 1

35<50 0 0 0 + 35<50 + 0 + + 10 35<50 0 0 0 +- + 3 35<50 0 + 0 0 + 4

20<35 + 0 + + 1 92 0<35 0 0 + 1 2 13 20<35 0 0 + + 2 13 20<35 0 + + 1 2 12

Io<2o + + I0(2o + + 1 4 4 5 10<20 + + 1 2 4 9 10<2o + + 2 7 7 10

6<10 + + 1 4 4 4- 6<0 + -1 5 1 1 6<10 + 0 1 2 3 3 6<10 0 + 2 3 2 1

3<6 + + 1 2 1 3<6 + + 1 1 + + 3<6 + + 1 2 2 1 3<6 + + I I + +

1.5<3 + + + + + + .5<3 + + I + + 1.5<3 0 + + 4- + + 1.5<3 0 + + + + +

0<15 14 + + + + O<l5 14 + o 0 0 + O<5 B + + + 11 ++ 0<1.5 3 0 + 0 0 +

Norholiet Cape Nome Unellkloet Cape Romonzof

LOW VISIBILITY (NM) 4533 LOW VISIBILITY (NM) 16615 LOW VISIBILITY (NM) 2789 LOW VISIBILITY (NM) 4858
CLOUD CLOUD CLOUD CLOUD

CEILING CEILING N 2- 15- J.o < /, , 2- - CEILING
(10 "T) 2 < 5 IC 410 I' <,/ 5 <1 (10 KT) < 1 <2 <12 ( < D'10 VTl <TI < < < <10 -to

NC + 4-41 315 NC . -+ . . 2 35 NC + 0 4 + 36 NC + +. +1 9
50<60 4- 0 0 4- + 5 50<80 . + .- . + 3 5o<8o 0 0 0 0 + 4 50<80 0 0 0 0 1 1
35<50 0 0 0 + + 1 35<50 + 04- + + 3 35<50 0 0 0 + 1 5 35<50 0000 +

20<35 . + 4- . 2 5 20<35 0 . . . 2 7 20<35 + 0 0 + 3 17 20<35 0 0 +- + 3 4

10<20 0+14 9 13 10<20 1 79 0<20 0 0 + 4) 15 0<20 0 + + 12 81

6<10 + 1 3 6 10 4 6<10 + + 1 4 7 3 6<10 4- + 4- 1 2 4 6<10 0 + 1 5 4

3<6- -i4 4 1 3< + 1 4 3<6 0+ + I I 3<6+T6218542111
1.5<3 + 0 - + - + 1.5<3 + 4- 4 41- 4- .5<3 4- 0 0 0 0 1.5<3 4 4 4- . .

0<1<1.05 4- +- + 0(1.5 + + 4 + + 0 O<.5 3 5 1 1 0

Cape Newenhem King Salmon Port Heiden Cold Bey

LOW VISIBILITY (NM) 4668 LOW VISIBILITY (NM) 16720 LO, VISIBILITY (NM) 123 LOW I VISIBILITY (NM) 12385
CLOUD CLOUD CLOUD CLOUD

CEILING CEILING CEILING < 1- - - CEILING < / ' - 1- 2- 5-
1I0 T <>, (102 5T) /2 1 ( 5 ( 61 0 1D' FT) '/, <1 21 5 < 0 !oT 1 A T) < 1 2 1 *10

NC + 414- 1 4 11 NC I +' +1 4 31 NC 5 2 2 1 9 41 NC + + + 1 4 10

50<80 00 0 + + 1 50<80 4- 4 +' . ' 1 4 5o<o 0 0 0 0 0 2 50<80 0 0 + 0 + -

35<50 0 0 + 0 + 1 35(50 + 4- + + 1 6 35<50 0 0 0 0 0 1 35<50 .- .+ 1 1

20<35 . + . 4- + 2 4 20<35 + 4 4- 4- 3 11 20<35 0 0 0 0 0 2 20<35 ' + 4- + 4 6
10<20 + 4- 2 7 11 10<20 + 0 + 1 5 8 10<2o 0 0 0 0 2 5 10<20 . . . 1 9 10

6<10 + 4- 2 7 8 8 6<10 + 4- 1 3 4 2 610 0 0 0 2 4 4 6<10 4- 4- 1 5 12 5

3<6 -: 1 3 6 4 2 3<6 +1 + 1 3 3 1 3<6 0 1 1 5 3 0 3<6 + 1 4 B 8

1.5<3 + 4 + 4 1.5<3 . 4 4 4 4- 1.5<3 0 0 0 0 0 0 1.5<3 + 4 1 +
0(1.5 7 3 + + + 0<.5 1 1 1 +- + T 0<1.5 5 3 2 0 0 0 0<.5 2 2I 1 + + *

Nikolski St. Paul Adak Shemys

LOW VISIBILITY (NM) 9425 LOW VISIBILITY (NM) 14440 LOW VISIBILITY (NM) 10211
CLOUD CLOUD CLOUD

CEILING 2 -C LING ..-1 2 5 CEILING /I - 1- 12- 5

( ' IT) < (I (2 5 0 (10' FI </, <I (2 <5 <10 810 (10' FT) <1 <2 <5 <1 *l0

No Doto Aviloble NC + + + +- 6 4 NC 4 4- 4- 1 9 4 NC 4 + 4- 4- 3 7

50<80 4 0 0 + + + 50<80 + + 0 + + 4 50<80 4- + + 41 4-

35<50 0 + 0 + 1 + 35<50 0 0 0 + 1 + 35<50 + + 01 + 1

20<35 4- + 0 + 3 3 20<35 0 + . . 7 1 20<35 4- . . ., 2 3
10<20 +- + + I 1 1 5 10<20 + 5,24 1 o0<20 4- 4- 1 6 6

6<10 + + 1 3 1 1 I6<10 4- + 1 10 14 + 6<10 4 + 7 3
3<6 I 510 8I 3<6 + 2 6 6 + 3<6 1 3 4 7 8 I

1.5<3 - 2 1 4- 4- 1.5<3 4- 4 4- 4- 4- 0 1.5<3 1 1 1 1 "- +I

0<1.5 11 3 1 . + 4-. 0<1.521 11 0 0<1.5 20 5 11+ o

August 4 Low Cloud Ceiling and Visibility



Marine Area A Marine Area B [ Maine AreaCMaieAaD

V IILY(M)3206 0o1 VISIBI1LITY (NM)1 3277 10 VISlB ILITY (NM) 729J7 LO VISIBULTY1 (NM) 6420
CILUD I-CLOuD C LOU CLOUD I

CEILING /'2 - 1 2- 5 t,-1 0 CEILING -,I' 1- J2- I-, CELNG "2 - 2- 5 -1 41 C' LIN - 2- 5-
101 FT) < 12 <I (2 < 5< <I 1102 F~ T)< < (2 (5 <1 (10 1 T)0 <~/ <l 2 5 (< E1 l', 1 <~ 1 ( <51,I 6(0

NC + + I+ + 3 20 INC -+ + I+ I+ 3 a N C 4- + + 11 4 110 NC + + + + 3 71

50o80 0 01 + 0 4- 1 50<80 + 0 101 + + 1 50<80 + 0 0 1+ +08 I~ 0 j4

35<50 + 4- -- 13 50 0 + 1 1 35<504+-0 +.- 1 12 35<50 + 4 041 1 2

20< 35 + + I + 2 4 8 20<35 +4- + + 11 3 8 20< 35 . . .± 1 520<35 + + + 1 14 8

+02 - - 4 6 11 10<20 4- 4- 1 4 1010 10<20 1 5 1 1 8 3020 1 8

6<0411 - 6<10+ 1 2 66 6<104 14+2 6< 10 1 - 463(6 1 1 1 1 2 1 3<6 1 1 1 2 23 13 6 - + 1 2 
1  1  

3 6 4-2 2

5(3 4- + -+ 1 .3 4- 4- 4- 4- + +-1<3 4 + + - *1< * * *

O< 1.5 10 2 1 1 1 +ov 122 2 1 +__ O< T 101.5 15 3 3 3 +

LOOI VIS2 BILIT ( )1
1

580 + - U -

(55 + Niolk +8I0 orhat5<8
20< 35 .

V aa h

402 +eln an Viii1 t (mi rage August .



11-100

NIkoi'skoe Khatirka-in*Chukot UBolnoje Suhl& Providenja

LOW VISIBILITi (NM) 5248 Low VISIBILIT'T (NM) 3162 Low VISIBILITY (NM) 4795 LOW VISIBILITY (NM) 4285
CLO UD CLOU D CLOU D CLOU D

.I , 5 2 - 5 -ELI C E ILIN G 1 2 2 - - C EILIN G 12 -M 
I  

c0' < 2 < <101 Irr <2 o FT < <2 <5 (7 #70

NC + +, + 1 237 NC + 0 0 + + 43 Nc + 1 232 C + + + +4 40
so0,o 0 0 0 0 0 + 50<80 0 0 0 + 0 + ,0<80 0 0 0 + + + ,o<80 0 0 0 + + I3so 0 0 0 + + 2 3s-O 0 0 O + 3 5<5o + 0 01 +iI + 2 35<50 0 + 01 + 11 6

20<35 + 0 +. 2 12T 20o35 0 0 4 1 2 1 7 2G<35 0 + I 1 2 21 20<35 . . 1 3 17

7+<20 + + + 4 8 07 0< 0 + 1 3 3 -0<20 + + 1 3 7 14 '0<20 0 + 2 5 6 96< I + + + 2 2 2 6<70 + + I 3 1 1 6<10 + + + 2 3 2 6<10 + +

3<6 + + + 1 + 1 36 0 + + 1 + + 3<6 + + + 1 1 3<6 + + + + + +

+5<3 + 0 0,0 0 7.5<3 + + + 0 + .5<3 0 0 + + + + .5<3 0 + ++ 0 0.<.5 4 + 4+ 07.56 + 0 0 + + <75 1 + + + 0 0< .5 1 0 0 0 0 +

Norheast Cape Nome Unalskiet Cape Romanzof

<Ow VISIBILITY (NM) 4505 LOW VIS'BILT (NM) 16008 Low VISIBILITY (NM, 2666 LOW VISIBILITY (NM) 4566CL OU O CLOUD CLOUD C ELO DCEi.iG CEILING 12- - 5-CE ILING CLING , 'I <'1 < 5<
{I0D 11 ) < I "T) (Io. ' T) <10 ",1 1 I z o,o'fl >2 7 2 <5 C 4j 1<'2 <'2 <11 <2 <5 <70 610 ,' < 7 <21 <5%J~ <10 IT)7 7 < 2 5< 7

NC + * + 7 4 17 NC + + + + 3 43 NC 0 O 0 1 7 39 NC + + + 1 10 12

o<8o 0 + 0 +< 00 0 14 0 00 14 50<800 + 0
35<50 . + + + + 1 35<50 0 0 0 + 1 4 35<50 0 0 0 + 2 7 35<50 0 + 0 0 1 +

20<35 0 + + + 4 9 20<35 0 + + + 3 9 20<35 0 0 + + 4 15 20<35 0 + + 1 9 6

10<20 0 + I 3 1 1 15 70<20 + - + 2 8 8 70<20 + + 0 + 4 10 10<20 0 + + 3 17 8

6<70 + + 1 7 9 2 6<70 ± + 1 3 4 1 6<70 0 0 + + 1 3 6<10 + 1 2 5 10 2

3<6 + + 2 2 2 + 3<6 + + 121 + 3<6 0 + + + + 3<6 + 1 2 3 2 +

T.5<3 0 0 + + L' + .5<3 + 1 + + 0 .5<3 0 0 0 0 + + 1.5<3 0 + 0 + 0 0

<.5 1 2 1++ <l5+ + +4 + 0 0<L5 +-- 0 0 0 0 0 <.5 1 + + 0 0

Cape Newenhem King Salmon Port Heiden Cold Bay

LOW VISIBILITY (NM) 4577 LOW VISIBILITY (NM) 16120 LOW VISIBILITY (NM) 136 LOW VISIBILITY (NM) 11965
CLOUD CLOUD CLOUD CLOUD
CF'.O / -5 CEILING 2 -2 5- CEILING 21 -5 CE<LIN / - - <22- <5-104l
770) I J, 7< 5< 707<T > 7< <5 <7 (170 Il~T) _<12 < < ,< <70 410o 17< T) <>12<72<57 0

NC + + + +916 NC + + + 1 5 40 NC00 1 3458N0C 0 00 + +1 +1 +4.+
008 0 0 0, + 0 1 + + + + 1 6 so<o0 0 0 0 0 0 3 50<80 + - + 0 +

35<50 0 0 0 0+ 1 2 35<50 + 0 + + 2 7 35<50 0 0 0 0 0 5 35<50 C 0 0 + 2 3
20<35 0 + 4 4 5 7 20<35 + + + 1 5 12 20<35 0 0 0 0 0 10 20<35 0 . . . 1 1

10<20 + + - 2 9 11 10<20 + + + 1 4 5 70<20 0 0 0 0 2 7 10<20 0 0+ 1
6<70 + + 2 4 8 7 6<10 + + + 1 2 1 6<70 0 1 0 0 3 1 6<10 0 + 1 4 10 3

3<6 + +, 1 3 3 1 3<6 + + + 1 1 1 3<6 0 0 0 1 0 0 3<6 + 1 2 4 4 1

15<3 0 . + + + + 1.5<3 0+ + . . + .5<3 0 0 0 0 0 0 1.5<3 + ++ + +4.

0<.5 2 2 1+00 0<1.5 + + + ++ 0 0.5 1 0 0 0 0 0 0< 1.5 ++ 1 + +1 +

Nikolgki St. Paul Adak Shemya

LOW VISIBILITY (NM) 8749 LOW VISIBILITY (NM) 13573 LOW VISIBILITY (NM) 10395
CLOUD CLOUD CLOUD

CEILIN G CEILING >2 - 2- 5 CEL I0NG </ 71 2
0 I

a
T) < < F1# >T) <7 <2 <5 <1 070 F <2) < < < < *70

No DotoAvoiloble NC + + + 1 12 8 NC + + + 1 12 4 NC + +1 + 4 10 18

50-80 + + 0 + + 4 5O<80 0 0 0 + + + 50<80 0 +1 0 + +- 1

35<50 + + 0 0 2 1 35<50 0 0 0 + 2 + 3 <5o 0 00 1
20<35 + 0 + + 8 4 20<35 0 i 17 2 20<35 0 -- 7
10<20 + + . 1196 10<20 0 +' 1 7 22 1 10<20 + + + 2 11 7

6<70 0 + 1 3 9 1 6<1o + + 1 7 8 + o *Ti 3 6 1

3<6 + 1 3 5 4 + 3<6 + 1 1 5 3 + 3<6 + +3 4 3 -

7.5<3 + 1 11 1 + 4 - .5<3 4 4 - + + - 0 5<3 + + 1 4 4 - 0
O 1 + 0 0<1.5 + + + + 4- 0 0<2.5 '5 + + 0

September 4 Low Cloud Ceiling and Visibility



Morino Area A Marine Area B Marine Are& C Marine Area D

o. V(SI8ILTY (Nm) 2063 LO* V)SI8!'LJTY (NM) 2393 ~VIS BIL1
7

Y (NV) 
7 6-S V ''T N)64

C1.OI,, CLOD <5o I I.< -c. 1 1S ,, (N ) 6 4

CEIING /-1 2- CEILING - 2- 5-t CL O'2 5
(102 PT) <' <1 <' 510k' <r 104c10 T -LN < 4 <' 12 <5! <0 0

<6 C <21 1"' << I7 J2<F! <1 5(0!)< 4 <50
N C + + + +14 231 NC . . . 1 5 16 sc N C +141

50<80 + 0 + + + 2 50<80 -0 0 + 0+ so<o0 -~<8c0 0 0
355 0 + + 1 3 55 1 35< 0 + 0 + + 50S ~
355 - 1 3 + 

+132<5 * 03 10
55o0 + 15 3550 + 1 0 1 + )

+200154102 , +- 9 35<50,
61 1220 35 .<70 + 1 3 7 20< 0 35 + + I 0 3 <10 + 7 62

7.<30 + + 1 + 15 10<20 + + 1 + 13< 14 153 + *

<6 ++ + 12 5<o+1 36 1§ 61 1 1 1 3<6 4 L1  
1- 3

0<7. 1 1 + 0< 1.5 3 1 11 0< 1.5 4 2 2 2t< 1. S 4 ' 2 2

c E E

4 . ing1 and Viiblity (mid rage Septmbe



11-102
Niltol'skoe 7 Khatirke-ln-Chukot U1,o901neis 8uhto Providonjo

LOW VISIBLITY (NM) 5510 LO* VISIBILIT
r 

(NM) 3525 Lo. VISIBILITY (NM) 5104 LOW VISIBILITY (NM) 4518
C' OUD CL~u LOU C LO2
Cc',>N- CI.,. e 2G CLING CILING
I I1 j 1 5<1 10 ) 0O' 1 " J < <2'5 ( IFT) <, <O

N C + 1 + + I N 3 + 0 + 1 1 61 NC + I + 1 1 3 34 NC + + + 1 37

,o'8o [ +o<8o + 0 0 4 50<80 0 - 4 4 5o<80, 00 0 + + +

35<50 0 0 0 + + 2 35,50 0 0 0 + + 7 35<50 + + + 3 35<50 + + + + 1 6

20,35 + +' 1 4 20<35 + + 1 2 1 9 20<35 + + 1 2 3 14 20<35 + + 1 2 6 17

10<20 9 0<20 ----- 3 - -0<20 2 2 3 6 6 10 i0<20 + 1 2 5 5 46<10 0 [ + 11 6 <10 * + 1 1 + 6<10 + 2 +6<10 + -+ - + +

I.. 0 0 4 1.< 0 ~- + 4 5< +~
0< 15 + + 0 + o.,_ 0 0 a 0 0 0<1.5 1 + + 4 0 0<'1.5 1 0 + 0 + 0

Norheast Cape Nome Unalakleat Cape Romenzof

LoW vSIBILITf (NM) 4524 LO* ',ISIBILT f (NM) 16430 LO* VISIBILITY kNM) 220 Lo , v~IBI<jL;Ty (NM) 44<3
CLOUD I- LO. U COUD I... o, 0 I !
ClI-,NG < 1 2 - 5 - 1 1 CELIN

G  
<N 2I -C l > GI 

2  
I - I 1 5 -

<01O 11 . <412, <,05 IT) <o'

NC +4 512 NC .. . . 446 NC 0 01 1131 1I "+ 1 14'

5080 + 0 0 0 o <a 0<8o 0 0 4 + 1 3 50<80 0 + 0 + 1 2 50<80 0 4

35<50 0 0 0 1 2 35<5o 0 0 4 + 5 35<50 0 0 + * - 35<50 0 + 0 2

20.35 0 + 4 14 1 20<35 4 + + 5 9 20<35 4 2035 + 1 6 6

10<20 + + 1 5 13 9 70<20 + + 1 2 6 4 To<20 + + I + 9 0I + 1

6<10 3 1~ 61 2 3 1 +6< E<10 +~1

3<6 4 . I 4 3<6 + 1 1+ + 0[ + ++ 3<6 + 4+ b

,.5< 3 +. + 0 0.5<3 05< 3 0 0 + + +5<- 3 -
<,.5 1 , 0 0 I o<1.5 1 1 1 + 0<,.5 1o 15 1 + +1 <1

Cope Newenhem King Salmon Port Heiden Cold Bay

<0* VISIBILITY (NM) 4523 <0* VISIBILiTY (NM) 16550 LO* VISIBIL IT (NM) 92 LO* ISIB 1' ,
.0.0 CLU D I CLOUD 0 0.. I.2I/
oNI 2 - 2- 5 -11' 1 2 >, - - - 111.CE, LING '2 2 -LI

o'OL'' <') < < '2 <5 < 101 lo' IT) < I <I <2 < 55 <101 jtj 'or, 7 <1) 1 1 <5 11 l
1  

<<<< (< 25 1<I 'o

sc 0 + 0 4 10 15 NC 1 1+ + 1 7 46 NC 0 1 1 01 0 3 47 NC .0

50<80001 0 0 + 1 50<80 + . + . 1 5 50<860 0 01 0 j 0 0 5) 3 « 0 0 )'~

35<50 0 0 , .< I 35<50 . . 4. 2 6 35<50 0 0 01 0 '7 35<50 0 +

20<35 00 0 + 10 20<35 . + .+ 510 20<35 0 0 00 1 15 20<35 +-+ 141 c'

To<20 . + + 3 12 12 10<20 + + + 1 4 4 10<20 0 0 0 0 4 7 +<20

1 ] 4 3<6 4 + 1 2 2 + 3<6 0 0 1 0 3<6

.5<3 + 0 4 0 0 .5<3+ + + + 4 5<3 000000 '5<3 0 0 0

O<:5 1 00 . + + + 0<1.5 0 0 0 0 0 +o +

Nikolaki St. Paul Adak Shemya

LOW VISIBILITY (NM) 9188 Low VISIBILITY (NM) 14044 LOW VISB'L
I
71 11) '

CLOUD CLOUD CLOUDi

CEILING CEILING 1 2 CEILING 2-

'0o, 01 <lo' 1T) 0 <l0'101 (i!0 <o < 1' <, I <11 < o

No Data Avoilable NC 0 +1 + I 18 7 NC 0 . " 1 16 4 NC + + -

50<80 0 0 4 + I1 + 50<80 0 + 0 + I + SO<80 0 0 4 + +

35<50 0 + 0 0 2 1 35<50 0 0 0 + 5 1 35<50 0 0 '+ 2 I

20<35 4. 4 4 112 6 20<35 +. 2 26 3 20<35 I + j I
10<20 . . + 3 26 6 10<20 + + 1 8 20 1 1o<2o 0 1 1 3 14

6<10 4 . 3 6 I 6<10 0 + 1 3 3 + 6<10 + + 3 4

3<6 +4 1 1 1 4 3<6 + + 11 3<6 + 2 2 1

1.5<3 . 4 4 . 0 1.5<3 0 0 + + 4- 0 1.5<3 4 4 4 4- " 0
0<1.5 144 0 0 0<1.5 4 + 4+40 0<1.5 11 4 4.

October 4 Low Cloud Ceiling and Visibility



11-103

Marine Area A Marine Area B Marine Area C FMarne. Are. 0

.0* VISIBILITY (NM) 1 179 LO. VISiE31LITY (NM) 1644 LO* VISIBILITY (NM) 376E3 i <T IM 59

CoIN FT 2 <1 - 2- 5 -I ! CEILING ,-I- 2-515-~ o<,~ ?, CELN ./ "2 2- 5 11 2 5"< 4 < 21 <2 <<(10" IOF T) <'12 <I <21 <5< IO(103 F T) <1 +2 <. oI< D~ CE.'< 21'

N C 00 + +215 NC + 121 . 1
50<8o0 00 0 0 + 2 50<80 0 0 0 0 + + 50o<8a0 0 0 0 + -8o 0 0

35<5000 + + 12 35<o00 0+ 1+ 35<50 0 0 0 +~ 271

20<35 1 1 623 20<35 0 + 0 + 5 147 20< 35 + 0 -.+ 2 51 1 1 20<3 + + 1 4 1-

10<20 + +4 T -3 9 -10 10<20 +' + 2 5 14 1 110 0 + - 1 4 3 90<0 l

2--6<10 1 1 4 6 3 6<10 -+- +- i 3 4 3 6<.o +
3<6 . + + I 3<6 . 4- .+ 1 3<6 . + .+ 2 1< 1 -- 12

0 0 0 + + +1.5< 3 + t + 4 .5< 3 .I + ; I4--

1 1 21 1110 . < 1.5 1 1 212 1 +02,5 1 ____1 __

LO* ISIBLIT (NM 702 25

NWt FYIa I-S' u<hOO vid Ci tC

Nc~~~~~ ~~~~ + 11'20' '

o~o 10 1 1 V

+9 GQp Northhat

20<35~~~P V ,0 '~a1

200

k in7a o

(aeNwehr

/ 9
4 Celin andVisbilty (id ange Ocobe
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11-104
Nikol'skoe Khotirka-in-Chukot Ugollnaja Suhtl Providenja

LaW VISISILIT, (NMI 5266 o VISIBILITY (NM) 3249 LoW VISIBILITY (NM) 4978 LOW vISIBILITY (NM) 4293
C U.D CLOUD CLOUD CLOUD

CEL I .5 C2-LING Ci2 - - - [lING ' - 2 - CEILING 2 -

Io ' '2 5 I I < < < < 0' <o < < <5 < '101 E1 , < <2 <5< T10

Nc + + I+ 4 30 NC + + 1 2 2 60 NC 2 11 21 3 5 321 N + + I 2 9 9
0 + 0 0 + + s0<80 +0 + 0 0 +0<80 + 0 + 4 + 50<00 0 0 + + I 4

35,50 0 +, I + 35,50 + + + + + 4 35<50 + 0 + + + I 35<S0 0 0 + + 1 2

20<,35 + 1 1 4 12 20<35 2 1 2 3 1 6 20<35 1 1 1 3 3 6 20<35 + 1 1 4 510

,0<20 112 6 9 23 10<20 1 + 2 32 2 10<20 64 5 6 4 5- -,o0<202 35644

6,10 . + + 1 1 6<10 + + 1 + 6<1 1 1 + 1 I + 6<10 + . + 4 - +
<6 - . +. . 3<6 + + + . 3<6 1 + + 1 + + 3,6 0 4 4 4 +

' '.5<3 0 + 0 +0 0 1.5< 01 + + + .5< 3 . + 4 + .5<3 0 + 000 +
o+. ' 1 0 0 0 0 

o<'.s 4 4 40 4 0<,.5 10o o 0oj

Norheast Cape Name Unalakloat Cape Romanzof

o* VtSIBIITy (NM) 4141 LOW vIS[BIL!T (NM) 16195 LO* VISIBILI
T

Y (NM) 262- LOW VISIBILITY (NM) 4 '3
LO D CLOD CLOUD 2 - 5 - I-CLOUD 1- 2- 5C[2-NC CEILING CEILINGi

I ' T) I I I 110 T ', 2 5 ,
7C+ ! 1 10 NC I +1 + +1 6 42 NC + + 01 +1 1 7 31 NC + + 21201 12

0 - 0 + + o j + 1 31 50<80 0 01 +1 + 50880 0+ + + 2

35<50 0 + 0 4 4+ 35<50 + + + + 3 35<50 0 + +, + 3 31 35<50 4 4 * 2
20<35 1 4 1 212 7 20<35 + . + 2 6 5 0<35 + 4. 7 1 20<35 + 1 + 217 3 i

10<20 + 1 3 10 (6 4 '0<20 1 1 3 6 4 10<20 0 + 21 7 5 0<20 + 1 1 4 10

+<1 + 2 34 6<10 + + 2 2 6<10 + + 611 1 1 4 3110 ---

3<6 + 4 1 1 - 3<6 + 4 -+ 1 + 3<6 0 + + + 3<6 + + + 1 1I

1.5<3 0 0 
0  

0 + 0 .5<3 + 1.5<3 0 0 0 0 0 '.5<3 + 0 0 0 c 14530 0 
I  0 -.5 __+ - 5<_'

0<15 5 3 3 0 + 0<1.5 2 2 1 0 0<1.5 2 2 I+0 0.1.5 4 2 1 + 1 0

Cape Newenham King Salmon Port Heiden Cold Bay

LO VISIBILITY (NM) 4214 LO* VISIBILITY (NM) 15953 LO* VISIBILITY (NM) 48 LO* VISI ILIT Y NM) 11936
CLOUD CL0 D C LOU CLOUD i

CE,LNG E' - - - LING 1 ,- ' 2 1 CEI'LNG / 2 -2 C ELING 2 1 2 5
I' rI) < ,I < < , <10r10 Il0' ) < '2 < < < <10810T) < 0 < < <5 <10

I  
(104 <T) < /, <T < < <

N C + + I 1 9 15 NC 1 ++ 1 F3 47 1 C 01 01 1 1 1 34 NC 4 + 48

50<80 0 0 0 4 + + I0<80 + + 1 4 50<80 0 0, 0 0 0 3 50<80 0 4 0 0 + 1

35<5 0 0 0 + 1 1 35<50 + + 2 4 35<50 0 0 0 0 03 35<50 + + + 3,

20<35 + + + 1 6 4 20<35 4 + 1 4 6 20<35 0 0 0 0 1 14 20<35 . . . 2 14-1 6

0<20 + + 1 4 15 6 10<20 + + + 1 4 3 10<20 0 0 1 3 9 14 10<20 - + 1 4 3 4

6<10 + 1 2 4 7 3 6<10 + + - 2 1 6<10 0 0 1 2 8 0 6<10 4 4 1 2 51

3<6 1 1 1 3 2 1 3<6 4 s+t 1 3<6 00 0 0 1 0 3<6 + + 1 2 21
'.5<3 001.5<3 + + * + 1.5<3 0 0 0 0 0 0 1.5<3 0

o<,.5 32, 0o o<'.s , , , - -+-o<1.5 1 i0 0 0

Nikolski St. Paul Adak Shemy.

LO* VISIBILITY (NM) 8949 LOW VISIBILITY (NM) 13576 o* VISIBILITY ( 11 3%5
CLOUD CLOUD CL OD

CEILING CEILING CEILING -
70f*'101 (10' IT) <10< FT) <,/

110 ' <- / <I <21 <5 <0 _<0'0 1-4 1 <21 <51 <10 10Io I'0 1-11 L< <2 <1 < <

No Data Available NC . . 1207C . +. .I + 4

50<80 0 0 0+ + +1 5 0 0 0 0 1 + 50<80 0 + 0 + + -
35<50 + 0 + +I 1 1 35<50 0 + + 5 1 35<5 0 0 4 22

20<35 + + +1 1 125 20<35 4 + + 3 29 2 20<35 1 I

10<20 + + 1 524 3 10<20 + + 1 8 16 + 0<20 + + 1 4 16 3

6<10 + + 1 4 6 + 6<10 4 + 1 3 2 4 6<0 + + 1 3 4

3<6 + 1 I 1 4 3<6 + + + I + 0 3<6 4- 1 1 .

1.5<3 4. 4 4 + 0 1.5<3 0 0 4 + + 0 1.5<3 [4 4 01

0<1.5 1 1 0.5 1 + 0 0<1.5 2,

1vm e4+ 0 0lou C 1 i sibili

November 4 Low Cloud Ceiling and Visibility
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Marine Area A Marine Area B Marine Area C 1Marine Area D

<o* VISIBILITY (NM) 1060 <ow VISIBILITY (NM) 2259 LO VISIBILITY (NM) 2559 LOW VISIBILITY/ (NMV) 5317
CLDUD CL oUD CLU CLOUD (0<
CE-LIN0 , -2 EIIG / -2 CEILNrN /~ 2- 5-CE,<.r0 '12- 2- 5-

(,&~~~~~~~~ I? (t' <* <2 5 I 00(0 ) ' < <2 5<1001bFT) <'2< 2 <5 <(01 10 rFT) ' <I <2 <5 <1 00

N C 001+ + 2 12 INC + + 11 4 14 N C . + . 1 1015 N C + + + 1) 20
508, 0 0 +5<o 0 0 1+ I8 + I '1 lo - ; + + i+ I+ 1

35<50 0 0 + 0 + 1 35<50 0 + 01 + 1 2 35<50 0 + + I I 1 35<50 . .+ + + 2 1

20< 35 0 ++ 24 26 20<35 . . .+ 24 28 20<35 0 + + 15 12 20< 35 ++ + 1 15 7

10<20 1 1 4 8 7 8 102 * 214 8 7 10<20 + 1 1 _ 15 7 10<20 * + 1 8 B a

6<10 + 1 2 2 3 3 6<10 + 1 1 21 4 1 6-o0 + + 1 2 4 2 6<10 + + 3 B 6
3<6 . .+.I1I+ 36 + : + 12+ 3<6 . . . 3<6 . . . 2 32

1.5<30 0 + 0.5<3 + + + + 1.5< 3 + + 3 + +

o< 1.5 1 2 2 1 0< 1.5 +1. 1 1 21 + o<1.15 1 1

6070e ~60 MameAra

Lo* ISIBLITY(NM)5105VISIIL T Nk0 68

__ 
ao6 ec

a 40cI,
>40TI 1 Jac

4 Ce .n an Viiilt (mi rag)Nvme
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NIkoIs'ko. Khatirka-ln-Chukot Ugolnja Iuhte Providenja

,, VISIBILIT (NM) 5428 LOW VISIBILITY (NM) 3257 LOW VISIBILITY (NM) 5190 LOW VISIBILITY (NM) 445)
C0,OD CLOUD CLOUD CLOUD

Cf., -%G ! - -, - CI' - 1G 2 1 2 5 CE.' '2 - 2- 11- CEILING "2 - - 2- -
,IO 

I 
' T , I I <21 5 121' (10',,< U> <0 <2 <5 <I (0 10 2 F ' 1' <21 <51 <I 0 (I0'FY, <12 <1I <2 <- < 410

NC + ++ 11 4 261 NC I1 3 3 2 56 NC 35 NC + + I _ 31- 4'9
0<80 +1 0 0 + 7 0 1 50<80 + 0 0 + 0 + 50<80 + 0 + + + + 50<80 0 0 + + + +

3<50 0 * 0 + 2 35<50 + + I + 1 4 35<50 + + 0 + + 1 35<50 + + + + +

20<35 + I 1-2 3 1 20,35 1 1 2 4 2 6 20<35 2 1 1 2 3 6 20<35 iii335

10< 20 3 3 70 , 0oo 1 1 2 2 1 -1 ,oo S4 3 3 -o3 <2 2 2
6<10 + + 1 + + 6<10 1 + 1 1 + + 6<10 1 + 1 - 6<10 + +- 4- + 4 -

3<6 . . + + 0 + 3<6 4 + + . + + 3<6 + + + + + + 3<6 0 + + +

.53 + 0 0 0 0 o.5 3 + o * + 0 5< 0 0 + 1 .5<3 o 0 0o 0 o

0<,.5 i< + +0+ 05 ) 0 3 0 0 1 <15 3 + + 0 0 + o15 1 0 0 0 0

Morheast Cape 1 Noma Unalakleel Cape Romenzof

LOW V(StBILT (NM) 3916 LoW VISIBILITY (NM) 16386 LOW VISIBILITY (NM) 2617 Low VISIBILITY (NM) 4024
CLOU0 CLOUD CLOUD CLOUD

CEILING < - 4 CE, LING CE'2NG 212 CEILING < ,1 2 1/ 2-
LI0' r, <'A <I < <5 I (0 11) <(2 , <121 5 <I 10 C<0' rT) 12 <II <2 5% <1010 (10 IT <> < <2 <5 410

NC +1 + + 4 15 31 NC + + 9 50 NC + + + 1 20 29 NC 1 2 2 5130 1-

50<80 o ,,- 0 0 + + 10<80 + + + + 12 5o< 80 +0+22 50<8 ++ ++ i
35<50 01 + I+ 10 + + 35<50 + + + 4- 2 1 35<50 4- + + 4. 3 3 35<50 + + + + 1

20<35 + + 1 2 5 1 ?0<35 4 + + 2 5 3 20<35 4 + + 2 9 5 20<35 + I + 2 1

10<20 +- 1 3 7 11 3 10<20 + + 1 3 4 2 10<20 4- + 1 2 6 2 lo<20 1 1 4 I 1 +

6<10 + 1 3 3 + 6<10 + 1 1 1 + 6<10 0 + + I 1 6<10 + 2 2 +
3<6 .44 . .4-+ + 3<6 + + 1 1 4- 3<6 0 + + + + 3<6 + 4 1 1 1 0

1.5<3 1 0 0 0 4+ 0 1.5<3 + + + + I+ 0 1.5<3 0 0 + 0 + 0 1.5<3 0 + 0 + 0

O<.5 3 2 1 4- 0 0 j <1.5 2 M 1 + ¥0001.5 3 21 1 + 0 0

Cape Nowenhem King Salmon Port Heidon Cold Bay

LOw VISIBILITY (NM) 4202 LoW VISIBILITY (NM) 16337 LoW VISIBILITY (NM) 109 LO* VISIBILITY (NM) 12315
C0LID CLOVO CL 10 CLOUD

CELNG 2- - CEILING 2- 5-c l CEILING(,0 IT) <10 <'T '15 1O0 FT) < < < < -('01 IT)< < < 5 <1 0

NC + +1 1 1 12 20 NC 1 ' 1 11146 NC 10 0 0 1 38 NC 4 + 4-1 11 18

50<80 + 0 0 + 4 1 5O<8O + 4- + . 2 3 50<80 0 0 0 0 0 1 50<80 0 + + 4+1 1 1

35<50 0 0 + + 1 1 35<50 . . + . 2 3 35<50 0 0 0 0 0 2 35<50 . + .+ +1 3 2

20<35 . + . 1 5 3 20<35 . . . 1 4 4 20<35 0 0 0 0 4 9 20<35 1 1 1 3 12 6
1O<20 + 1 1 5 11 4 10<20 4- . . 1 3 2 10<20 0 0 0 0 11 12 10<20 + + 1 4 12 4

6<10 1 1 2 5 6 2 6<10 . + + 1 2 1 6<10 0 0 1 2 9 0 6<10 + + 1 3 4 1

3<6 4- 4- 1 1 1 + 3<6 + + . 1 1 1 3<6 0 0 0 3 1 1 3<6 + 1 1 22+
1.5<3 0 0 + 4- . 0 1.5<3 4- 4- 4 +, 4 4- 1.5<3 0 0 0 0 0 1.5<3 0 . . .

+i 3_ 0 <1.5 1 2 1, + + I -23 0 2 01 01 < 1 2 2 1 -+ +

Nikolski St. Paul Adak Shemya

LOW VISIBILITY (NM) 9261 Low VISIBILITY (NM) 14074 LOW VISIBILITY (NM) 10268
CLOUD CLOUD CLOUD

CEILING < 2 1- 2- 5- CEILING '/2- - 2- 5- CC'4 CEILING 12- 5-
(1D' IT) </2 <1 <2 < < 1 (10' FT) <12 <1 <2 5' (10 I T) ( < < 2 <1 <2 <5 <I ?10

No Dota Avoiloble NC 4 4- + 1 18 6 NC + + + 1 17 NC + + + + 15 t !
50<80 0 0' + 0 + + 50<80 0 0 0 + I + s<8o O 0 0 0 +1 +

35<50 + + 4- 4- 2 1 35<50 0 0 + + 6 1 35<50 + 0 ++ 2 I

20<35 1 + 1, 15 4 20<35 0 + + 3 28 1 20<35 + + -+ 18 9

10<20 1 1 1 5 0 2 10<20 + + 2 B 16 + 10<20 - 1 1 4 IT 2
i

6<10 + + 1 3 4+ 6<10 + + 14 2 0 6<1o + 1 1 3 +

3<6 + 1 1 2 1+ 3<6 + + 1 + 0 3<6 + 1 2 2 1 +

1.5<3 4- 4- + 4- 4- 0 1,5<3 4- 0 4- . . 0 1.5<3 4- + + + + 0

<1.5 2 i0 0<1.5 1 1 +0 .5 _ 2 1 + + 0

December 4 Low Cloud Ceiling and Visibility
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Marine Area A Marine Area B Marine Area C Marine Area D

Los VISIBILITY (N1M) 18117 Los VISIBILITY (NM)" 28162 LO* VISIBI1LITY (NM) 28190 0* VISIBILITY (NM) 49814
CLOUD0 CLOUD CL00 C OD

(,0' FT) <!, 1 ' 2 (515< 10 110 1,FT) <J'p 01 ( 21 (55<104 101 (1o'FT)r, <7, ( <2 <5 (060 '~ <'~ al1 (20 J 5 < I 5
NC + +1 2 IC + 1 1 4 11 N 11

50<800±± + +0 00+ + 1 1 50<80 00 + +1 1 s 0e 0 ++
3550 00 . . . 1 35<50 + 0 + + 1 3 35<5o + + + 2 4 35<50 + + +T 22
20< 35 1 + 1 3 3 M2835 + + 2 20<35 I I + 2 5 5 120< 35 + + 1 ± 3

10<2 1 2 T 8 -5 6 10<20 - T -4 4 7 710(20 + 1 2 4 1 1 9 10(20 + + 1 2 9 11
6<10 + 112 6<10 + 1 1223 6<10 + + 1 23 2 I 6<10 + + 1 387
3<6 . + + . . T -s+ + + 1 2 3<6 . . . + 11

1.53 +I01-+ + f+1 +1 1.5<3 01 0 I+ 0 .5 31 .1 0 + + '5<3 + +

Marine Area E17-1 aneA aF

C L0* VISIBILITY (NM) 4355 N a ).01.. .0 VISBIL' (NM) 5703
<106 Is - afakleetj C, E-

50,60 0 0 0 + NoCh 5< 0 I I1

35,50 0 0 + + 1nj 355I -
20735 + -T1 47 '>0 35'5 < 0 +2 IA

10,20 + + -1 4' -W -IT0(020 * 1 3 - 0
6<10 +- + 1 4 7 ~7 Khatirka-in-Chi < * T

-7 -T -T
3<6 + + I a536

1.5<3 + . . . arnzo + +
0,.s 2 I r -so5

A >50 S' NoO
IKing Sal/ swenha

sP 
a0 lden

'0

4~~3 C e l n a n d V i i i i yamd r n e )D c m e
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Map 5. Visibility thresholds

TABLE - Percent frequency of visibility (nautical miles).

Albers Equal-Area Conic Projection

Graphs: Visibility thresholds

Percent frequency of visibility of various ranges for
designated marine areas and coastal stations.

VISIBILITY (NM)

<.5 1. 2

.5 <1 2 9 ------------- (2.9% of the observed visibilities were <1 but
_p1/2 nautical mile. Other percentages can be

1 <2 1 2 similarly interpreted.)

2 <5 3. 2 Nautical miles .5 1 2 1 5 10

5 <10 30 7 Kilometers 1 2 4 10 20

>10 60.8

N- 342---34 ----- N - Observation count.

5 Legend Legend5



11.109

Visibility is a term that denotes the greatest distance from an observer that an object of known characteristics can be seen
and identified with the unaided eye. When the visibility is not the same in all directions, the greatest distance common to one-
half or more of the horizon circle is determined. Visibilities are difficult to measure at sea because of the lack of reference
points. Climatically, many low visibility observations probably are missed because the observer is too busy with other duties
(this is a form of fair weather bias). Also, some observers seem to report reduced visibilities at night because of darkness,
though this tendency has abated in recent years. However, the coarseness of the visibility intervals (see code table) tends to
minimize the problem, thereby permitting the summarized data to be relatively consistent. Visibilities greater than 25 nautical
miles should be interpreted cautiously because the earth's curvature makes it impossible to see that distance horizontally from
the bridge of most ships.

VISIBILITY (WMO Code, 1982)
Code Visibility (vv) Visibility (vv) Code
figs. in m/km in yd./naut. mi. figs.

90 less than 50 m less than 55 yd. 90
91 50 but less than 200 m 55 but less than 220 yd. 91
92 200 but less than 500 m 220 but less than 550 yd. 92
93 500 but less than 1000 m 550 but less than ', n. mi. 93
94 1 but less than 2 km /z but less than I n. mi. 94
95 2 but less than 4 km 1 but less than 2 n. m . 95
96 4 but less than 10 km 2 but less than 5 n. m . 96
97 tO but less than 20km 5 but less than 11 n. mi 97
98 20 but less than 50 km 11 but less than 27 n. mi. 98
99 50 km or more 27 n, ml. or more 99

The visibility ranges corresponding to various weather types
are as follows:

90 (90
91 Heavy snow. heavy drizzle Fog. thick haze 91
92 92
93 Moderate snow. moderate drizzle 93

94 Heavy rafn " 94
95 M Mist. haze 95
96 Moderate rain 96
97 Light snow. light drizzle 97

98 Light rain 98
99 99

5 Legend Legend 5



Nikol'ko o Khatirk:-ln-Chukot Ulolnhj Suht Providenjo

VISIBILITY (NM) ' VISIBILITY (NM) VISIBILITY (NM) VISIBILITY (NM)

<.5 5. 1 <.5 5.9 <.5 14.2 <.5 4.3

.5< .5<i 3.) .5 <, 8. .5 <. 1

1<2 6.1 1<2 9.8 1<2 11.5 1<2 10.5

2<5 12. 1 2<5 12.0 2<5 14.6 2<5 12.8
5<10 18.2 5<10 7.8 5<10 11.9 5<10 17.7

L10 53.4 _-f10 60.7 _tlO 39.6 _ 10 49.6
N: 5899 N= 3702 N= 5289 N= 4710

Norho lst Cope Nom Undlekloot Capa, Romanzof

VISIBILITY (NM) VISIBILITY (NM) 7 VISIBILITY (NM) % VISIBILITY (NM) I

<.5 4.0 <.5 4.6 <.5 3.3 <.5 9.2
.5 <1 4.8 .5 <1 4.6 .5 <1 2.1 .5 <1 7.1
1<2 7.8 1<2 5.2 1<2 3.0 1<2 5.3

2<5 13.6 2<5 9.4 2<5 6.2 2<5 13.8
5<10 40.6 5<10 22.9 5<10 24.8 5<10 28.8

_10 29.2 _10 53.3 ;=10 60.5 10 35.8
N= 8664 N= 22020 N= 15445 N= 17545

Cape Nowenhom King Salmon Port Heiden Cold iy

VISIBILITY (NM ) % VISIBILITY (NM) VIqSIBILITY (NM) % VISIBILITY (NM) ,

<.5 5. 1 <.5 1.9 <.5 4.3 <.5 4.4

.5 <1 4.6 .5<1 2.2 .5 <1 4.1 .5 <1 3.8
1<2 7.5 1<2 3.1 1<2 2.8 1<2 5.5

2<5 14.9 2<5 5.3 2<5 6.5 2<5 13.3
5<10 36.6 5<10 21.4 5<10 19.9 5<10 42.5
tlO 31.2 c-10 66.1 _-10 62.4 t_10 30.5
N= 19026 N= 19082 N= 2250 N= 13895

Nikolski St. Paul Adak Shemys

VISIBILITY (NM) . VISIBILITY (NM) VISIBILITY (NM) . VISIBILITY (NM)

<.5 20.3 <.5 6.7 <.5 1.8 <.5 3.6
.5<1 1.8 .5<1 5.5 .5 <i 2.1 .5<1 4.3
1<2 1.4 1<2 5.5 1<2 5.3 1<2 7.3

2<5 5.9 2<5 15.6 2<5 18.0 2<5 17.0

5<10 35.7 5 <10 56.0 5<10 68.0 5<10 51.2
1 10 34.9 -10 10.8 !10 4.9 _ 10 16.6

N= 2223 N= 11605 N= 22604 N= 19321

January 5 Visibility Thresholds

J.



Marine Area A Marine Area 8 Marine Area C 1 Marine Area D

VISIBILITY (NM) ?.VISIBILITY (NM) VISIBILITY INV r SiEI T (NV)

<.5 5.8 <.5 6.9 <54.5 <.5 3

.5.16.2 -KI .9 .5K <iL .2.

1 <2 12.4 1 <2 9.2 1 <2 6.6 1 <2 5. 1

2 <5 14.2 2 <5 15.3 2 <5 12. 1 2 <5 1 1.5

5 <10 15.7 5 <10 23. 1 5 <10 28.8 5 <10 31 .3

1l0 45.7 10 39.6 !10 44.2 -10 46.2

2787 N=5098 N 378;5 N - 6925

Maie ra 13 -18 17T - 1O Marine Area F

<.5 3.7 VVN)(V(N) , vm) <.5 5.2

1<2 4.9 <. . . 6 <5 95<2 2.

2 < 1.8.5<1 6. . < 56 5 .51 25 12. 1

1.15 <10 33 .8E

15 <10 11.9 5 <10 30.1 5<1 34w 25-0 4=609

__ __ __ __ __ __ _ 10 50.7 i0 25.9 - 25 0I6 0

<5VV (NM) 
-v(M)-0~~~47 A

<-5__ 4 '7

.5 <1 2. 1

2z59 .5<.5 1 .4.0

7.85<0 1 2 E3- 1 1<2 50.1 1 <2 8 -6 < 2/-5
5.0 123 2<5 11. 2 <5 13.0 2 <5 124 2<5 14 5 <~ /0-342

Nz: 1 12.4 <10 32.0 55<10 31.9, 1. ~ 3. 5-7.5 4.6
40 ~ 44,5 - 10 13.0 F3510 2. 036 ?11

3 53 N= 37.7 N= 3506= 870

5 5i~ilt ThresholdsM % __
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Nikol'skoe Khatlrka-ln-Chukot Ugol'nasJ Buhta Provldonjo

VISIBILITY (NM) V. VISIBILITY (NM) VISIBILITY (NM) . VISIBILITY (NM)

<.5 5.9 <.5 I <. 12.6 4.6
.5 <1 7.3 .5 <1 2.7 .5 <1 7. 1 .5 <1 3.9
1<2 6.0 1<2 6.3 1<2 10.6 1<2 6.7

2<5 11.4 2<5 9.0 2<5 12.5 2<5 10.6
5<10 16.3 5<10 7.0 5<i0 12.0 5<10 15.0

1O 53.0 _10 69.5 -10 45.3 t>10 59.2
N= 5464 N 3250 N= 4843 N= 4361

Norheast Cap. Name Unalaklot Cape Romanzof

VISIBILITY (NM) 9 VISIBILITY (NM) %. VISIBILITY (NM) VISIBILITY (NM)

<.5 3.7 <.5 3.4 <.5 2.6 <.5 8-.4
.5 <1 4.1 .5 <1 3.3 .5 <1 2.5 .5 <1 8.2
1<2 8.6 1<2 4.4 1<2 3.0 1<2 6.5

2<5 14.8 2<5 8.3 2<5 6.1 2<5 14.2
5 <10 40.3 5 <10 19.3 5 <10 23.6 5 <10 29.9

;110 28.5 ->10 61.4 _10 62.2 ? 10 32.7
N= 8840 N: 20107 N: 13990 N= 16381

Cape Newenham King Salmon Port Heiden Cold Blay

VISIBILITY (NM) VISIBILfTy (NM) VISIBILITY (NM) % VISIBILITY (NMI 7.

<.5 3.4 <.5 1.6 <.5 7. 1 <.5 5 1
.5 <1 3.9 .5 <1 2.7 .5 <1 3.6 .5<1 4 0

1<2 6.7 1<2 3.5 1<2 2.3 1<2 5.9
2<5 15.7 2<5 6.1 2<5 9.5 2<5 12.9

5 <10 34.4 5 <10 19.0 5 <10 19.0 5 <10 38.7
t=10 35.9 _-10 67.1 _-10 58.6 t=10 33.4
N: 17495 Nz: 17374 N= 2024 N= 12682

Nikolaki St. Paul Adak Shemya

VISIBILITY (NM) V. VISIBILITY (NM) %. VISIBILITY (NM) . VISIB'LITy (NIM)

<.5 15.9 <.5 11.5 <.5 1.9 <.5 5.3
.5<1 2.0 .5<1 6.2 .5 <1 2.5 .5<1 5.4
1<2 1.2 1<2 5.8 1<2 5.3 1<2 6.9

2<5 5.8 2<5 14.5 2<5 18.0 2<5 16.6
5<10 37.7 5 <10 50.9 5 <10 67.2 5 <10 46.1

_l 10 37.3 ]_10 11.1 _ 10 5. 1 _10 19.7

N= 2032 N= 10535 N: 21255 N= 17646

February 5 Visibility Thresholds



Marine Area A Marina Area S Marine Area C M orine AreaD 11-113

V/iSBILITY (NM) VISIBILITY (NM) 7 VISIBILITY (N,4) % VISIBILITY (NM)

<.5 7. 1 <.5 7.0 <.5 4.9 <.5 3. 1
.5<1 7.9 .5 <1 7.5 .5<1 4.6 .5 <1 2.8
1<2 9.2 1<2 13.7 1<2 6.8 1<2 5.7
2<5 16.0 2<5 17.3 2<5 12.2 2<5 12.8
5 <10 24.2 5 <10 20.2 5 <10 26.6 5 <10 31.2
_10 35.7 _10 34.3 _10 44.8 _10 44.4

N= 1617 N= 6409 N-- 3929 N 7088

Marine Area E 17S 55o _ .8 N Q6 Marine Area F

VISIBILITY (NlM) x i!I

<.5 3.9 vv (m ) VV v _. ) '5 "NMI 0.0 <.5
.5 <1 2.8 /<.5 7.4 <.5 3.7 <5 1 .5 <1 2.71 25 15 

.9

1<2 5.1< 10.1.5<1 3.7 .5 <1 1<2 4.8
2 <4 1<2 <2 6 2 2 -5 2"<5 11.6

5<10 34.8 2 < t 5<10 33.2_210 4 1.0 2 2 <5 17.4 2 < 3 234I
t-1 42 7

N= 6105 5<10 15.9 5<10 37.3 5<10 34'9i _10

:M 3 .0" ;o 3 . z10 29 .8 N: 6919

N= 969 N= 378 N=- 289

<~1.5 VV() VV (NM) x vv (NM) VV '(", ~ -

/. 8.6 6. <. 7.8 <.5 6.2 <.5 7.6 <5 5. 1

5,ij 6.3 1 <2 8. 81 .8 5< 72.5< .- 1
21: 1 2 1 <2 8.8 1<2 13.5 1<2 14.1 1<2 8.8 2

510 464 6 <5 190 2<5 18.0 2<5 15.3 2<5 18.1 2<5 13.5 2i. 3'

256 ' 45 3 5<'O 23.0 5<10 15.2 5<10 22.5 5<10 25.6 0 49.2

30 0 N= 283 N= 2251 N= 3753 N= 3116

.5_, <1, .2 .5. V_(M)_2(N) % -. 2 .
<5 52 

<5 4.2 <.5 4.0 <.5 3.2 <.5 2. 9 .5/-

<2 3.2 .5<1 3.2 .5 <1 2.9 .5<1 2.4 -5 .< .8.

21<2 6.5 1<2 5.9 1<2 5.2 <2 5.3 -

2< 132 2<5 11.6 2<5 12.3 2<5 12.7 2<5 12.7 2 34.1

So. Nz 42.7 (10 30.7 5<10 34.5 5<10 32.8 5<10 31.9 A

292.7 N= 43.9 _10 40.5 I0 43.6 Z1-
4022 N= 3515 N= 3890 N= 578

5 Visibility Thresholds Fbur
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Nikol'Ikof Khlorks-ln-Chukot Ugol'noja Buhte Providenja

VISIBILITY (NM) _ VISIBILITY (NM VISIBILITY (N
I
M) . VISIBILITY (NM)

<.5 4.3 <.5 3 7 <.5 9.6 <.5 4.3

.5 <1 5. 1 .5<1 2.3 .5 <1 5.2 .5<1.

1<2 8.4 1<2 6.4 1<2 9.3 1<2 5.7

2<5 11.2 2<5 7.1 2<5 13.4 2<5 9.9
5<10 15.5 5<10 5.8 5<10 11.8 5<10 14.5

;>10 55.4 >10 74.7 >10 50.5 t>10 62.5

N= 6021 N= 4081 N= 5299 N= 4900

Norhoest Cape Nome Unalakleot Cape Romanzof

VISIBILITY (NM) VISIBILITY (NM) VISIBILIT' (NM) VISiB.L;T (NM)

<.5 5.3 <.5 3.2 <.5 1 .8 <.5 8.8

.5 <1 4.8 .5 <1 3.1 .5 <1 1 .7 .5 <1 9.7

2 7.1 1<2 4.5 1<2 2.3 1<2 6.1

2<5 13.9 2<5 9.3 2<5 6.3 2<b I

5 <10 37.2 5 <10 17.9 5 <10 21.8 5 <10 27.1
>10 38 _-10 61.9 >10 66.0 >10 34.4

N= 9517 N= 21309 N= 14498 N= 18221

Cape Newenham King Salmon Port Heiden Cold Say

VISIBILITY (NMk VISIBILITY (NM) . VISIBILITY (NIM) VISIBIL
I
TY II "

<.5 5.2 <.5 1.3 <.5 3. 1 <.5 2.9
.5 <1 5.2 .5<1 2.4 .5<1 2.7 .5 <1 3.6

1<2 7.5 1<2 3.3 1<2 2.8 1<2 5.4

2<5 14.8 2<5 5.9 2<5 7.3 2<5 17 2

5<10 32.0 5<10 18.1 5<10 13.4 5<10 40.2

_-10 35.4 _>10 69.0 _>10 70.7 ->10 35.8

N= 19632 N= 19067 N: 2219 N: 13875

Nikolki St. Pout Adak Shamya

VISIBILITY (NM) . VISIBILITY (NM) T VISIBILITY (NMA) 7, VISIBILITY (NM)

<.5 21.5 <.5 8.9 <.5 1.9 <.5 3.8
.5<1 1 4 .5<1 6.2 .5<1 2.5 .5<1 4.8

1<2 0.9 1<2 5.6 1<2 4.5 1<2 7.2

2<5 4.9 2<5 13.9 2<5 19.2 2<5 16.1

5 <10 32.5 5 <10 47.9 5 <10 66.0 5 <10 45.9
->10 38.8 ->10 17.5 i_=10 5.8 t-10 2 2. 1

N= 2228 N= 11597 N= 22123 N= 19367

March 5 Visibility Thresholds



11-115

Marine A-e A Marine Area 8 Marine Area C Marine Area 0

VISIBILITY (NMIV) VISIS(LITY (Nf3 VISI BLITY <Nk4) MV' ,'L'T (tkI

<.5 11.5 <.5 6.6 <.5 6. 1 <.5 3 1

.5<1 5.7 .5 <1 4.9 .5 <1 3.4- .5 < 2.9

1<2 6.4 1<2 9.3 1<2 6.1 1<2 5.3

2<5 11.7 2<5 16.0 2<5 11.4 2<5 12.1

5<10 29.9 5<10 25.0 5<10 29.5 5<10 32.4-

10 34.8 10 38.1 _10 43.5 210 44.1

N= 1257 N: 5541 N- 4763 N= 8280

Marino Area E 17 170 marine Are@ F

Vt-IBtILITY (NU) n 'I TY (NM4)

<.5 5.0 VV_(NM x VV (NM) <.5

.5<15 3.5 14.8 <.5 "5<<.5 lo. 5. <. <,2.9

1<2 55<1 6.7 .5<1 6 .3  5<1 2. /9 
'

<2
2<5 11.7 1<2 2.2 1 .

512.1<2 10.3 1<2 5.8 2<5 19

2<5 16.2 2<5 11.5 2<5 6.5 5<!0 3c.3
_10 41 .9 .2 -I0 44.7

5 <10 29.5 5<10 31.0 5<10 27 3144
N10 26.9 10 30.5 510 55.6 1 8468

S VV (N,)

26, 21.7 1510 21.7 5<10 26.3<5210 5" < 4313 t

__lim mi

/ 51 07. * 3. .5 4 .3 5 .6 <. 402

92<5 1 <2 . 1 1<2 6.1 1 <2 9. 1 <2 6 2<
10 .2 6 <12.0 2<5 1.0 2 <5 152 2 <5 1.8 2 < 5 <0 31 .55

261 1 45< 2.7 5 <10 33.2 5<10 263. 5/1 2 ~ ~ 2
N45 1 43.3 10Q 4190 10 4.1 -1 N-

53 N= 1422 N= 452 N 93

5~~V isbiMt Thehod Marc



11-116

f Nikol'okoe Khlltirks-ln-Chukot Ugol1naio f uhte Providenja

VISIBILITY (NM) . VISIBILITY (NM) 7 VISBIBLITY (NM) . ViSBLITY (NM)

<.5 4.3 <.5 3.5 <.5 6.2 <.5 2.6

.5 <1 2.2 .5 <1 2.3 .5<1 4.0 .5 <1 2.7

1<2 5.0 1<2 4.6 1<2 6.? 1<2 5.3

2<5 10.9 2<5 8.4 2<5 9.2 2<5 10.4

5<10 13.2 5<10 6.4 5<10 11.7 5<10 13.4

10 64.4 -10 74.7 _ 10 62.8 i10 65.7

N= 5629 N= 3804 N= 5185 N= 4682

Norhoeat Cape Name Unalaklest Cape Romanzof

VISIBILITY (NM) 7. VIS18 LITY (NM) '. VISIBILITY (NM) I. VISIBILITY (NM) 7,

<.5 4.7 <.5 2.0 <.5 1.4 <.5 7.3

.5 <1 5 .2 .5 <1 3.7 .5 <1 1.9 .5 <1 8.7

1<2 9.8 1<2 5.0 1<2 1.8 1<2 6.7

2<5 14.3 2<5 10.5 2<5 4.7 2<5 14.7

5<10 31.6 5<10 16.3 5<10 15.0 5<10 30.0
>10 34.4 !10 62.5 10 75.2 _10 33.0C

N= 10105 N: 21334 N= 14615 N= 18729

Cape Newenham King Salmon Port Hoiden Cold Bay

VISIBILITY (NM) 7 VISIBILITY (NM) 7 VISIBILITY (NM) 7 VISIBILITY (NM) %

<.5 4.6 <.5 0.8 <.5 3 .4 <.5 1.9

.5 <1 5.0 .5 <1 1.5 .5 <1 3.0 .5 <1 2.6

1<2 7.5 1<2 2.9 1<2 2.7 1<2 4.8

2<5 17.1 2 <5 6.0 2<5 8.4 2<5 14.8

5<10 30.8 5<10 16.8 5<10 13.2 5<10 397
- 10 35.0 10 72.0 910 69 3 -10 36.2

N= 19132 N= 18476 N= 2119 N= 13435

Nikolki St. Paul Adak ShemyI

VISIBILITY (NM) % VISIBILITY (NM) ". VISIBILITY (NM) % VISIBILITY (NM) I

<.5 20.3 <.5 6.4 <.5 0.7 <.5 3.1
.5 <1 1.5 .5 <1 5.0 .5 <1 1.4 .5 <1 5.0
1<2 1.2 1<2 5.7 1<2 4.0 1<2 7.4

2<5 4.9 2<5 15.1 2<5 19.8 2<5 15.6

5<10 33.5 5<10 49.9 5<10 67.8 5 <10 42.6

_?10 38.6 10 17.9 _,10 6.2 10 26.4

N= 2148 N= 11096 N= 22216 N= 18724

April 5 Visibility Thresholds



Marine Area A Marine Area 8 Marine Area C 1 Marine Area D

V5SIBILITI (NM) 1.VISBLTY (NM) )7;..

<.5 8.4 <.5 6.4 <.5 .0 <.5 2.9

.5<1 6.0 .5<1 5.3 .5<1 3.4 .5< 2.A.
1<2 5.7 1<2 7.8 i<2 5.7 i <2 5.3

2<5 10.5 2<5 13.2 2<5 13.4 2<5 13.0

5<10 25.5 5<10 28.8 5<10 29.1 V 5 32.E

10 43.9 10 38.5 2t0 41.4 1 iC 43.7

N= 581 N= 4142 Nz 6158 7490

Marine Area E17 5 -7010 
Mrie r.F1710v_ 16 M.,. .. I

4S, B 'L 'n y ) 'M ) .
,V (tV V N M ) < 4 .

< .5 4 .5 5 ._ < 1 6

5<1 2.9 <.5 4.4 <.5 13 .5< 2.7

5.5 .5<1 6.6 .5<1 8.2 .5  4"7-1 . 1<2 4.8

2<5 11.9 1<2 5.8 1<2 6.5 1<2 47 2<5 0.0
5 <10 33.3 -, 7.5 <10 29.0

<10 43.9 2<5 10.9 2<5 13.4 2<5 7 54

9 8652 5<10 27.7 5<10 32.3 5 <10

__10 44.5 10 25.9 10 62.4- N= 9565

N= 137 N= 232 N:: 213 VI7 p

- VV (NM) vv V(Nm) _ _ - 7.9
5<1 3 .5 *s<1 8.3 <.5 6.2 v<5 5.2 <.5 7.2 < 4.5 73.76" <.5 7!2 4l

. 0 5/ -5 <1 5\ . .2 5< .' 101 Q 62 5.5 .5 <1 8.2 .5 <1 4..6 .5 <1 <
-<0 207 2<1 5 6.8 1<2 .8 1<2 8.9 1<2 7 1<2 61 2.,5 2

S52<5 16.4 2<5 11.0 2<5 13.6 2.5

195 <10 22.6 5<10 30.9 5<10 27.8 5 10 31" 43.'

133 N=: 4 .5 t 35.9 1 39.1 210 41.4 - 33
N- 13!N-- 146 N= 757 N-" 3060 N= _/1

VV (NM) VVC(NM) % /1 /.
.5 <1 <5 <.5. 5 .

1 5 Q .0 . <i 4.3 <.5 3.6 <.5 4.0 2 .6 5.1 .

5 <5 1. 1<2 3.6 .5<1 3.1 .5<1 2.4 . 5 1 2.6 1 2

1 12." 5.0 1 <2 5.4 1 <2 5.4 1<2 5.4. '2 10.6

0 2<5 11.9 2<5 14.0 2<5 11.6 2<5 42.07-

00 417 <10 33.2 5<10 34.7 5<10 35.1 5<01 30.65 ,0' 030.
So- 42.0, 39.2 1 4.3 45 .7 47.0

3 0 N= 453 1 72251.= 7 2N= 4172 N= 47451

5 Visibility Thresholds Apr



Nikol'skoe Khotirks-ln-Chukot Ugol'naja Buhta Providenja

VISIBILITY (NM~) %. VISIBILITY (NM) VISIBILITY (NM) SII.r (NMI

<.5 8.4 <.5 8 .8E <.56.<.
.5 <1 0.91 .5 <1 1.4 .5 <1 2.0 .5<1

2 <5 9. ~ 2 <5 8.8 2 <5 8.7 2<-5
5 <10 15.7 5 <10 8.0 5 <10 1 1.6 5<10

10 64.0 10 68.2 !i0 65.8 t 1I
N - 5710 N:- 3508 Nw 5057 4 7

Norheast Cape NoeUllk*!Cape Romanzof

'~8''T (N )VISIBILITY (NM) IB- S.BLT (NM

<.5 40<.5 1 .8 V<.51.<5
.5 <I . .511 22 .5<1 13 .<1I

<2 E. 3< 3.7 1 <2 1 .2 1<2
2<5 13. 2 <5 6.8 2 <5 7. j <5

5 <10 30.2 5 <10 12.2 5 <10 7. 7 5<--1'u
410 43 10 73 .3 1085.2 1

5w10469 2 213 21 Nw 14942 N= 822-

Cape Nsawenham KigSalmon Port Heiden Cold Bay

IItlT,(NM) SI5BILIT (I M (((~() VIS'B- L~ (

< .5 4.5 <.5 1.4 <.5 2. 1<.
.514. 1 .5 <1 0.7 .5 <1iI 1? .5 <'

1 2 5.7 1 <2-)I , 1 1<2 2. 1 1 <22
2 <5 11. 2 <5 3.4 2 <5 5.4 2 <5

1 10 22.6 5 <10 13.6 5 <10 8.3 5 <10 3.
1 52.0 ~ 10 79. 7 10 80. 3 >jc 4.-

5.19659 Nw 18359 Nw 2120 N= 353

Nikolski St. Paul Adak Shemys

V5SB.LT r(NMJ) ~ .VISIBILITY (NMV) VISIBILITY (NM) _VSIB.(,T (NM)

<.5 26.0 <.5 7.2 <.5 0.2 <.55.
.5 <1 1.4 .5 <1 5.8 .5 <1 0.6 .5 <14.

1-21 .1 1 <2 6.0 1 <2 2.6 1 <2
2 <5 4.6 2 <5 15. 3 2 <5 19.2 2 <5

5 <10 30.5 5 <10 47.4 5 <10 70.9 5 <10 3~.-
?10 36.3 10 18.3 10 6.4 ~z10 26.
N= 2200 N 7 10506 Nw 22293 Nw 18906

May 5 Visibility Thresholds



11-119

Marine Area A Marine Area B Marine Area C Marine Area 0

VISIBILITY (NM) . VISIBILITY (NM) VISIBILITY (NM) 7 VISIBILITY (NM)

<.5 10.7 <.5 10.2 <.5 10.4 <.5 4.2
.5 <1 4.1 .5 <1 4.7 .5 <1 2.6 .5 <1 2.0
1<2 7.2 1<2 5.9 1<2 5.0 1<2 3.9
2<5 11.9 2<5 12.0 2<5 14.1 2<5 10.5

5<10 29.4 5<10 31.3 5<10 26.3 5< 10 34.8
10 36.7 10 35.9 2!10 41.7 i0 44.6
N= 1035 N= 3825 N= 91 16 N: 851i

Marine Area E 173 1 .8 17r b Marine Area F

VISIBILITY (NM( VS 3-T1 (NM)

<.5 5.6 V V(N VV (N_ ' <5 4 6
.5<1 2.5 <.5 12.0 <.5 12.2 <.5 8"1 .5<i 2.7
1<2 4.1 .5<1 5.3 .5<1 4.3 .<1 2.31<2

<1121 <2 7.5 1 <2 5.2 1 <2 7.1 5 9.5
5<10 33.0 2<5 14.9 2<5 2.6 2<5 99W 5<10 29.5

N=1 43.6 5<10 29.1 5<10 33.9 5< 11 N= 10942
N: 10613 _ 1 31.3 z!10 41.7 39 5-8I : 0

N= 550 N: 115 N 3

/ % -

5 .106 -V. Io.2 "

S. 9 1 .8 <.5 10 .4 < .5 8 .1 < .5 10 .4 .5 2 5K 2 2 .3
.35<<5.9.6 .5 <i 5.2 .5 <1 4. E .5 <<2.5'-

!10 15.0 2 . 1<2 4.6 1<2 5.1 1<2 6.3 1<2 4..8 A<.
/55i <10 2 96 2 <5< 5. 15 -2/- 5~.06 4.6 2<5 8.7 2<5 13.5 2<5 12. 5 1-.7

N: , 46. 10 239 5<10 26.9 5<10 23.5 5<10 34.2 5<10 31.4 4.4 "1
4"7 43 1 >104 . 36-8 6-291B -188 N 8. -= 10 49.4 1o 30.9 308192~N: 260 N: 1091 N: 2324 N: 3019 -

%

<5 71VV (Nm) VV (NM) - 0 4.<'.25 7 3 .5 6.<<. 6.4- <.5 4.9 <5 2.2 3 6.

.5<2 2.7 .5<1 3.0 .5 <1 2.7 .5 <1 2.1 .5<1 2.-\."i2 J 3.\
5<2<5 1 "1.5 <2 5.5 1<2 4.4 1<2 4.2 i<2 3.7A 5 .9

31 <5 13.4. 2<5 11.9 2<5 11.1 2<5 _j:()5<, 0 4-.
10 4. 0 5<10 33.6 5<10 34.6 5<10 33.1 5<10 33.7 5 4.O8.

o N 5527 38.2 t>10 39.9 _10 44.7 N
7675 N= 5389 N= 5972 N:-

5 Visibility Thresholds May

. mm mm i I n III~ m m i II I IIY



11-120
Nikolakoo Khatlrka-ln-Chukot Ugol'nojo Nuhta Providenjo

VISIBILITY (NW) . VISIBILITY (NIA, VISIBILITY (NM) ". VISIBILITY (NM) %

<.5 16.9 <.5 15.9 <.5 10.0 <.5 5.7
.5<1 0.6 .5 <1 0.7 .5<1 0.8 .5<1 2. 1

1<2 1 .7 1<2 3.0 1<2 1.8 1<2 8.6
2<5 9. 1 2<5 8.3 2<5 5.1 2<5 12.0

5<10 15.9 5<10 8. 1 5<10 8.6 5<10 10.4

-10 55.9 _10 64.0 ;>10 73.7 10 61.3
N= 5502 N= 3448 N= 4902 N- 4534

Norhasat Cape Nomo Unalakloot Cope Romenzof

VISIallLITY (NM) Y VISIBILITY (NM) Y. VISIBILITY (NM) . VISIBILITY (NM) %

<.5 7.4 <.5 2.7 <.5 1 6 <.5 5.5
.5 <1 3.9 .5 <1 2.4 .5 <1 1 .6 .5 <1 4.6
1<2 4.9 1<2 3.4 1<2 1 .4 1<2 3.5

2<5 11.0 2<5 6.5 2<5 2.7 2<5 10.7

5<10 26.8 5<10 1 1 .9 5<10 9.3 5 <10 29.0
_ 10 46.1 _ 10 73.2 _ 10 83.3 _ 10 46.7
N= 9923 N= 20628 N= 14476 N= 17765

Cape Nowenhom King Salmon Port Heiden Cold lay

VISIBILITY (NM) Y. VISIBILITY (NM) VISIBILITY (NM) VISIBILITY (NM) 7

<.5 5. 1 <.5 1.8 <.5 1.2 <.5 1.3
.5<1 3.4 .5<1 1 .3 .5<1 2.1 .5<1 1.2
1<2 5.7 1<2 1 .5 1<2 2.4 1<2 3.1
2<5 13.7 2<5 4.1 2<5 8.0 2<5 9.0

5<10 20.6 5 <10 13.2 5<10 9.2 5<10 33.9

'10 51.5 _10 78.1 '-0 77.2 >0 51.5

N= 18410 N= 17756 A: 2081 N= 12720

Nikolaki St. Paul Adak Shomys

VISIBILITY (NM) Y. VISIBILITY (NM) VISIBILITY (NM) VISIBILITY (NM)

<.5 42.0 <.5 11.9 <.5 0.9 <.5 15. 1
.5<1 1.5 .5<1 6.8 .5<1 i.4 .5<1 - 6
1<2 1.6 1<2 6.3 1<2 3.7 1<2 8.8

2<5 6.3 2<5 14. 8 2<5 21.2 2<5 16.0
5 <10 19.1 5 <10 44.8 5 <10 65.9 5 <10 31.8

i!10 29.4 _-10 15.4 !>10 6.8 _10 20.5
N= 2200 N= 10026 N= 21504 N= 18421

June 5 Visibility Thresholds



II-121

Marine Area A Marine Area B Marine Area C Marine Area D

VISIB(LITY (NM) ? VISIBILITY (NM) 7 VISIBILITY (NM) . VISIBILITY (NM)

<.5 15.2 <.5 16.2 <.5 15.2 <.5 9.8

.5 <1 2.8 .5 <1 3.6 .5 <1 2.6 .5 <1 3.5

1<2 3.3 1<2 5.7 1<2 4.1 1<2 5.6

2<5 7.6 2<5 12.2 2<5 12.2 2<5 12.5

5 <10 23.7 5 <10 29.3 5 <10 27.9 5 <10 32.4

_10 47.3 _ 10 33.0 _->10 38.0 10 36.3

N= 1692 N 5590 N- 9920 N- 9820

Marine Area E 17 6 18 1700 160 Marine Area F

VISIOILITY (NM) / / VISIBILITY (NV)

<.5 10.6 / vv trm) x aVV(N( ... v(_' <.5 90

.5 <1 3.9 <51 < 15 < . .5 <1 3.2

1 <2 5.3 <-16 . 5< . 1 <2 4.4
2<5 12.3 .5<1 2.2 *5<1 1.8 5<1 .22 42< 23 /I1<2 2.7 I 1<2 3. <2

<  4.2 502<5 810.4

5 <10 31.6 / 5<10 28.7

_-10 36.2 2<5 7.71 2<5 5.7 5 .0 10 44.3

N= 11420 .5<10 17.4 5<10 32.9 N= 10485

_ 
5<10 51.7 10 32.9 5,10 50.8 !

" N= 954 N= 383 N=590

<.5 ~A 27- v f VV (NM) x v V(Hm) 5 .4

<2 2.1. .1) 219 2..5
< 3. -5 <.1. <.5 16.9 <.5 16.9 <.5 15.0 <5 16. 4 2

2  1 <25 .5<1 3.3 .5<1 3.8 5.5<1 3 .< 2.8 e5 20< 23.5 1<2 .'4 6. <2 4-5 <24.

S 6"6 2 1<2 7.4- 1<2 5.0 1<2 6.5 2 25

-5 5<10 342<514.8 2< 12.8 2 <5 12.3 2 <5 5* 38 6
l, 4025 *10 ,5<10 31.85<10 27.35<10 29.7 510 33.4 5,10 6-

N 32.6 0 25.8 _-10 34.2 _10 32.8 10 32.56,

1% 773 N= 698 N= 2495 N= 2553 3154-

.5 V1bi.3 <5 12.4 <.5 11. 1 <.5 hr. 3 4L1 63 .5<1 4.5 .5 <1 4.1 .5 <1 3 .5 4. .5 /'2 10.2
12 .5 1 1<2 6.9 1 <2 6.7 1 <2 4.8 1<2 /6 2 3 -.
5 10 1.7 2 14.g 2 <513.8 2 <5 12.62< '32..5 , A-3.50"
!iv 329755<10 32.4 5<10 31.8 5<10 31.0 5<10) "3"2. -78 " "8""'3

8432 N=1 290 10 32.4 2:1o 38.3 -70514
N= 8"3 = 8892 N= 7752 N= 5974, N= 5'4

5 Visibility Thresholds June



11-122
Nikoleskoo Khaltirk-ln-Chukat Ugol'naja Buhte Providenja

VISIBIITY (NM) x VISIBILITY (NM) . VISIBILITY (NM) Z VISIBILITY (NM) %

<.5 25.3 <.5 22.4 <.5 10.9 <.5 4.6
.5 <1 0.6 .5 <1 0.5 .5 <1 1.0 .5 <1 2. 1
1<2 2. 1 1<2 3.8 1<2 2.0 1<2 10.6
2<5 12.8 2<5 8.5 2<5 5.5 2<5 12.6

5<10 13.7 5<10 8.3 5<10 8.4 5<10 12.0
>10 45.5 --_10 56.5 =>I0 72.3 _>10 58. 1
N= 5409 NL. 3296 N= 4981 N= 4458

Norheest Cape Nome Unolaklot Cape Romanzof

VISIBILITY (NM) VISIBILITY (NM) . VISIBILITY (NM) _ VISIBILITY (1,-)

<.5 4.1 <.5 1.5 <.5 0.5 <.5 5.
.5<1 3.8 .5<1 2.6 .5<1 0.7 .5<1 4.7
1<2 6.8 1<2 5.4 1<2 1.4 1<2 3.8
2<5 14.6 2<5 ).9 2< 3.2 2<5 12.2

5 <10 30. 1 5 <10 16.5 5 <10 12. 1 5 <10 31.7
_-10 40.7 _!!10 64. 1 _t10 82.2 _10 42.6
N= 10653 N= 21311 Nz 15878 N= 18733

Cape Newenham King Salmon Port Heiden Cold Bay

VISIBILITY (NM) 7 VISIBILITY (NM) Y. VISIBILITY (NM) % VISIBILITY (NM)

<.5 5.4 <.5 2.4 <.5 2.9 <.5 2.6
.5 <1 4.9 .5 <1 1.3 .5 <1 4.7 .5 <1 2.6
1<2 8. 1 1<2 3.0 1<2 3.5 1<2 5.6
2<5 17.6 2<5 7.0 2<5 9.5 2<5 13.7

5<10 23.0 5<10 16.4 5<10 10.5 5<10 37.0
_210 41.0 _10 69.9 =>10 68.9 _-10 38.7
N 19518 N= 18345 N= 1990 N= 13868

Nikolaki St. Paul Adak Shemya

VISIBILITY (NM) % VISIBILITY (NM) S VISIBILITY (NM) S VISIBILITY (NM) S

<.5 67.9 <.5 18.3 <.5 1.8 <.5 28.2
.5<1 1.8 .5<1 9.0 .5<1 2.4 .5<1 11. 1
1<2 0.6 1<2 9.4 1<2 6,4 1<2 10.6
2<5 3.9 2<5 18, 1 2<5 25.7 2<5 15.6

5<10 9.2 5<10 34.7 5<10 57.4 5<10 21.8
L> 16.5 _10 10.6 _10 6.3 !-I0 12.6
N= 2485 N= 10322 N= 22117 N= 19082

July 5 Visibility Thresholds



11-123

Marine Area A Marine Area B Marine Area C Marine Area D

VISIBILITY (NM) . VISIBILITY (NM) 7 ViSIBILITY (NM) 7, VISIBILITY (NM)

<.5 13.7 <.5 16.8 <.5 15.5 <.5 16.5

.5 <1 3.2 .5 <1 5.4 .5 <1 4.2 .5 <1 5.4

1<2 4.2 1<2 8.0 1<2 5.6 1<2 6.6

2<5 8.7 2<5 14.9 2<5 13.7 2<5 14.0

5<10 24.3 5<10 29.2 5<10 28.0 5<10 29. 1

_10 45.9 _10 25.6 _00 33.0 _10 28.4

N= 3619 N 5720 N- 9363 N= 8520

Marine Area E 170- 65 _. 18 '70 , 160 Marine Are. F

V.SIIIILITY M

<.5 20.0 vv (NU vjvNM (NM)~ ~Y~
.<...0...-- 11.5 <.5 14.4

.5<1 6.0 "] <.5 22. 1 <.5 15.0 - ^ 1 1 4.9

1<2 6.23- 
.5 <1 .

6.2 .5<1 2.8 .5<1 4.0 .<1 35 1<2 5.3
2 <5 13.4 1 <2 5.0 1<2 4-.6, 2<5 10.

t 10 2.3 5<10 21. 1 5<10 27.8 5<o 27.6, _10 36.5
N = 11777 5 .;1 8 1-37 f 1 b N = 11314

S-10 39.0 10 37.8 -1 4

N= 1443 N= 698 164-3 ________

• 5 •7 - v'' - , (c

<.5 3 )V (NM) vv (NM) VV"(NW % 4.4-

• 4 2 .<25 2<-7 18. <.5 15.65 .- , E) -5

5 < ..8 . L -0. 7. .5<1 4.6 .5<1 6.0 A-2 4c,
2.2.6 <5 1<2 7 3 " " , 1<2 4., 2 5 .

17. .6 1<2 1,2 ;6. 2<5 12.7 2<5 15.6 2<5 14.1 2<5 2 .

,, 20 5<0 29.4 5<10 28.0 5<10 29.9 5<10 29.9 .- ,j 3 -
3067 6z 2-- 11245 N-- 2-7)4,%

117192 iO 25.4 ' 10 26.8

sj QW %

<5 2 VV(NM) 7 vv(NM) "m 8 /-5

.5 <1 .. 6 8
5<~21<2 8.3 .5<1<2.5 <2 6. 4. 5. 5

5 , 3. < - < .5 12 6312 56 2- ) 25. 2 <5 13.7 2<5 14.3 2 <5 14.0 2 <5 13.0 5 410 28.-2

N~ 1. 5i~ 4. 51027.2 5 <10 28.0 5 <~ 2.
5217 Nz 19.4 !10 23.6 10 27.. 1 rj 0.

5 Visibility Thresholds July



11-124

Nlkol'ekoe Khatlrke-ln-Chukof Ugolnela subta Providenja

VISIBILITY (NM) x VISIBILITY (NM VISIBILITY (NM) V, VISIBILITY (NM)

<.5 15.2 <.5 15.0 <.5 8.4 <.5 2.7
.5 <1 0.4 .5 <1 0.3 .5 <1 0.7 .5 <1 1.3
1 <2 2.5 1 <2 3.9 1 <2 3.2 1 <2 7.0
2<5 10.9 2<5 10.6 2<5 7. 1 2<5 12.6

5 <10 15.1 5 <10 9.5 5 <10 12.8 5 <10 15.0
-210 55.9 t-10 60.7 ;210 67.8 _I10 61.5
N 5334 N 3318 N= 4877 N= 4520

Norhest Cape Name Unalsklele Cape Romenzof

VISIBILITY (NM) . VISIBILITY (NM) V. VISIBILITY (NM) V. VISIBILITY (NM)

<.5 3.3 <.5 0.8 <.5 0.3 <.5 2.9
.5 <1 3.0 .5<1 2.1 .5<1 0.6 .5<1 4.8
1<2 7.4 1<2 5.1 1 <2 1.6 1<2 4,3
2<5 16.2 2<5 10.7 2<5 3.8 2<5 13.0

5 <10 32.4 5<10 19.7 5 <10 15.5 5 <10 30.7
-10 37.7 -210 61 .5 _10 78.3 t-10 44.3
N 10877 Nz 2 799 N- 15788 N= 18816

Cape Newenhem King Salmon Port Heiden Cold Bay

VISIBILITY (NM4) VISIBILITY (NM) 7 VISIBILITY (NM) % VISIBILITY (NM)

<.5 4.0 <.5 2.5 <.5 3.6 <.t) 1.8
.5<1 5.0 .5<1 1.6 .5 <1 3.9 .5<1 3.4
1 <2 7.2 1<2 3.3 1<2 4.0 1<2 7.0

2<5 17.4 2<5 8.7 2<5 9.7 2<5 15.5
5 <10 24.4 5 <10 21.2 5 <10 11.8 5 <10 38.2

-10 42.1 _E10 62.8 _> 10 67.0 t-10 34.0
N= 20133 N: 18828 N= 2005 N= 14376

Nikolski St. Paul Adak Shemys

VISIBILITY (NM) VISIBILITY (NM) _ VISIBILITY (Ni) % VISIBILITY (NM) V.

<.5 58.5 <.5 13.0 <.5 1.9 <.5 24.6
.5 <1 1.5 .5<1 7.9 .5 <1 2.2 .5<1 10.0
1<2 1.3 1<2 8.5 1<2 6.4 1<2 9.0
2<5 3.8 2<5 17.1 2<5 25.4 2<5 14.5

5<10 14.9 5 <10 41.3 5<10 58.1 5 <10 25.0
!10 20.0 !>--10 12. 1 _210 6.0 _210 16.8

N= 2476 N= 11089 N= 22130 N= 19015

August 5 Visibility Thresholds
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Marine Area A

(N irn re arn re 
VISIBILITY (NM) 

MarineI~ AreaLY NM<.5 92 <4 13. 9 <.5 7 aieA.
.<2 .0 .5< 6.0 .5< . 0 .5 14< 24 . 5 1 < 2 7 . 3 < i. < .5 1 6 . 7

2 <5 10 .7 2 <5 1.3 1 25. 
.65 < , 4.5

5 < 10 23.3 5 <10 1 .35 5 
29.4 <! = 0 48.3 2610 <i 0 3. 5 2 7 30 ) . 2N=3710 l 3. 1 -029.85 i2.

3 5 1 8 9 7N z : 8 5 8 5<.5 0. 21 

0 Morino A,,, r

2 .2 1 
V (NM ) N vv ( m ) " '11TY(M

-1<2 6.1 
<

29,05 <1 51 2 4. 2 365.8

N= 5 12 .7 
5 1 . 5 1 .9 2 < . 2 <5 11.8

N 1896 N= 718 111939

, " 
1.9 349

5. 
21~ 

21 
7

6 2< -5 12 .7 C 2< 5 1 .1 <5 1 .7 < 5 1 6.9
N! ~ 10 2 5~ 

38.2 6228 51 27 5 5<10 25.7 5 <10 32.6 5 <0 38.2

55 21-b6~t Th.reamho4l(N
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NIkolekoe Khatirks-in-Chukot Ugol'naja Suhle ProvienJa

VISIILTY (NM) % VISIBILITY (NM) V. VISIBILITY (NM) VISIBILITY (NM)

<.5 4.7 <.5 6.4 <.5 2.5 <.5 0,9
.5<1 0.2 .5 <1 0.3 .5 <1 0.5 .5<1 0.7
1<2 0.9 1<2 2.4 1<2 2.1 1<2 3.6

2<5 7.3 2<5 7.9 2<5 7.5 2<5 8.7
5<10 14.3 5<10 6.3 5<10 15.8 5<10 13.9

210 72.5 -10 76.8 -10 71.6 _10 72.1

N= 5294 N= 3190 N- 4824 N= 4337

tNrhsat Cape Nome Unalakleetl Cape Romanzof

VISIBILITY (NM) VISIBILITY (NM) V. VISIBILITY (NM) V. VISIBILITlY (NM)

<.5 1 .7 <.5 0.3 <.5 0.2 <.5 1.2
.5 <1 2.6 .5 <1 1.0 .5 <1 0.2 .5<1 2.5

1<2 4.9 1<2 2.4 1<2 0.5 1<2 3.2

2<5 14.0 2<5 7.1 2<5 1.5 2<5 10.0
5<10 37.9 5<10 20.4 5<10 15.5 9 <10 32.6

_ 10 39.0 - 10 68.7 _!10 82. 1 _10 50.6
N= 10867 N= 21074 N= 15346 N= 18226

Cape Newenhem King Salmon Port Heiden Cold eay

VISIBILITY (NM) % VISIBILITY (NM) VISIBILIT (NM) V VISIBILITY (NM) .

<.5 1.0 <.5 1.4 <.5 0.4 <.5 0.4

.5 <1 1.8 .5<1 0.5 .5<1 0.6 .5<1 i,2

1<2 3.5 1<2 1.0 1<2 1.4 1<2 3.8

2<5 11.3 2<5 4.2 2<5 6,1 2<5 10.0

5 <10 29.5 5 <10 20.1 5 <10 16.5 5 <10 44.0
_=10 53.0 _10 72.8 _>10 74.9 _z10 40 5

N= 19786 N= 18216 N= 2103 N= 1"q918

Nikolski St. Paul Adak Shemya

VISIBILITY (NM) V. VISIBILITY (NM) % VISIBILITY (NM) VISIBILITY (NM)

<.5 32.8 <.5 5. 1 <.5 0.3 <.5 5.3
.5<1 0.9 .5<1 3.5 .5<1 1.3 .5<1 4.3
1<2 0.7 1<2 4.6 1<2 4.1 1<2 5.5

2<5 4.7 2<5 11.1 2<5 21.0 2<5 11.4
5 <10 23.3 5 <10 57.5 5 <10 65.8 5 <10 41.2

?,10 37.5 _f10 18.1 L10 7.5 t-10 32.3

N= 2382 N= 10315 N= 21505 N= 1g936

September 5 Visibility Thresholds
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Marine Aria A Marine Area 8 Marine Area C Marine Area D

VISIBILITY WW4M %. VIS$WLTY NM) %VSBLITY (NMi) %VISIBILT'Y (NM)%

<.5 2.1 <.5 5.0 <.5 4.3 <.5 4.9
.5 <1 2.0 .5 <1 2.9 .5 <1 2.7 .5 <1 2.o
1 <2 3.0 1 <2 6. 1 1 <2 -5.2 1 <2 4.0

2 <5 6.4 2 <5 12.7 2 <5 14.4 2 <5 9.7
5 <10 24.2 5 <10 31.4 5 <10 31.7 5 <1 31 .6

=>10 62.3 ; 10 42.0 --f10 41 .7 _>, 47.8
N -2305 Nzr 2574 N::: 8283N- 7505

l~n, r.I~6 ~ - -Marine Area F
-7 65 L- 17 0,1' riAe

S150 1LIT~ (-N M) _______

<.6 6.3 vy ~N)~ Vv (NM) I __

.5126<.5 2.5 <.5 2.6 5 .r- 1 . 127

1<24.4 /,1,

5< <9.32.
2 5 ,4 2 5 .1 2 5 .1 15 <10 28.7

N=5<10 24.8 5 <10 28.2 5 <10 -~ 1 50.4

00 61.1 Z-10 55.2 ~6. ~~05
Nz 689 N= 529 N= 103 vz

.' 2 2 5 l < 2 2 5 1 . 2 5 1 . 2 <

1( . 5<,5 . 4.5 2.4 .5 . .\ 237

35,7 4.3

46-.0 - 70
3139 10= 43. 45225 5< .5 104.5 <12. 10,,

502 5 2 7 N 490 1N2z< 528 2 -3 Q372

5 ( 6,sb 3.t Thehod September73 2'- 2.



11-128
Nikol'$koe Khatlrk.-In-Chukot Uvol'neje Buhto Providenje

VISIBILITY (NM) . VISIBILITY (NM) VISIBILITY (NM) _. VISIBILITY (NM) "

<.5 1.4 <.5 1 .3 <.5 4. 1 <.5 1.2
.5 <1 0.5 .5 <1 1.0 .5 <1 3.2 .5 <1 1.4

1<2 1.1 1<2 2.2 1<2 6.0 1<2 4.1

2<5 5.9 2<5 9.1 2<5 11.3 2<5 8.8
5<10 18.6 5<10 5.5 5<10 13.6 5<10 19.6

t>10 72.5 t10 80.9 _=10 61.8 fI 0 65.u
N= 5552 N= 3551 N= 5148 N= 4556

Norhoset Cape Nome Unalakloot Cop* Romenof

VISIBILITY (NM) '. VISIBILITY (NM) 7 VISIBILITY (NM) . VISIBIL'TY (NM)

<.5 1.3 <.5 0.7 <.5 0.6 <.5 2.3
.5 <1 1.9 .5 <1 1.5 .5 <1 1.0 .5 <1 3.8
1<2 5.0 1<2 2.8 1<2 1.4 1<2 3.i
2<5 12.5 2<5 7.4 2<5 3.2 2<5 9.2

5 <10 44.7 5 <10 20.5 5 <10 18.7 5 <10 33.6
i10 34.6 1 10 67.1 10 75.2 _>10 47.9
N= 11097 f N: 21813 N: 15781 N= 18667

Cope Newenhem King Salmon Port Heiden Cold Bay

VISIBILITY (NM) 7 VISIBILITY (NM) _ V(SIBILITY (NM) I VISIBILITY (NkA)

<.5 0.5 <.5 1.3 <.5 0.6 <.5 0.3
.5 <1 .8 .5 <1 1.0 .5 <1 1.2 .5 <1 0.7
1<2 2.9 1<2 1.4 1<2 1.6 1<2 1.8
2<5 11.0 2<5 3.9 2<5 5.9 2<5 8.2

5 <10 34.7 5 <10 21.2 5 <10 17.1 5 <10 50.7
t10 49.0 i10 71.3 -10 73.6 910 38 3
NZ: 20546 N= 18847 N= 2043 N= 14380

Nikolaki St. Peul Adak Shmys

VISIBILITY INM) . VISIBILITY (NM) %. VISIBILITY (NM) % vISIBILITY (NM) V

<.5 IO.6 <.5 0.8 <.5 0.2 <.5 1.5
.5 <1 0.7 .5 <1 1.2 .5 <1 0.5 .5 <) 2.1
1<2 0.4 1<2 2.3 1<2 2.8 1<2 3.8
2<5 6.3 2<5 9.4 2<5 16. 0 2<5 11.4

5<10 35.9 5<10 67.6 5<10 72.9 5<10 49.6
t10 46.1 _-10 18.6 L110 7.6 -10 31.5

N= 2462 N= 11311 N= 22271 N= 19588

October 5 Visibility Thresholds
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Marine Are A Marine Area B Marine Area C Marine Area D

VISIBILITY (NM) ? VISIBILITY (NM) ! VIS)IBLITY (NM) ' VtSIILITY (NM)

<.5 1,7 <.5 2.2 <.5 1.3 <.5 1.8

.5<1 2.2 .5<1 2.0 .5 <1 1.7 .5 <1 1.4
1 <2 3.9 1 <2 4.0 1 <2 4.4 1 <2 2.6

2 <5 10.3 2 <5 13.6 2 <5 14,2 2 <5 9.6
5<10 25. 1 5 <10 36.3 5 <10 37.2 5<10 31.8

_=10 56.8 _-10 41.8 _,10 41.1 10 52.6
N= 1374 N= 1795 N= 4302 N= 6867

Marine, Are, 1 - 8 160 M

<.5 2.5 VvNM X vv (NM) <.5 .5
.5<1 1.7 2.2 <.5 3.0 <.5 0.0 .5<1 1.6
1<2 3.2 .5<1 2.7 .5<1 3.0 ,5< I. 1<2 3.0

2<5 10.8 <2 3.6 2 <5 93
1 <2 4.4 1<2 3.02 5 1. 5 15.3 2 <5 72 1 lO3

N= 9001 5<10 26.3 5<10 27.2 5 9724
f _10 53.7 t-10 48.5 < 28 =;. ; 59" ------ 92 235 = 2 8 -- , / t

5 .. 0 * " V V (N) VV (Nm)

2 .0 0.5 <. 1.2 <.5 2. -7 .5 35 <

<5 1c <2 .5<1 1.1 .5<1 2.4 .5<1 1.8 .5<1 1.7 / .2 A'<12 4.7 .0,.2 7 <2 3.8 1 <2 3.6 1 <2 4.1 42 2,52 ,, 33)51 
< 12. 1 2 <5 15.3 2 <5 12.5 2< 5  1 5.4. 'A~z 27,3335 05 <10 31.9 5<10 33.6 5<10 39.4 5<10 .050.5 10 43.8 ;0 395. 5 3436

1306 N= 82 N= 666 N= 958 2 3433

.5 <5 VV (N) V (NM) ~ v~16
I8 2 2.6 <.5 2.6 <.5 2.2 <.5 2. 3.3

<5 '. 1. .<2 1.9 .5 <1 22.5 <1 .35<2 9.5 .5 <  3,5<2 9.6 1<2 3.8 1<2 3.2 1<2 2.6 1<2 3.0 3<2 .

22< 10.2 2 <5 9.5 2 <5 10.7 2<5 10.5 -2.3
10 54 5 2 . <0 31.5 5<10 31.5 5<10 32.7 5<10 33.6 5 10 6r.52.

-3 10 5 0.0 10 51. 1 _1o 50.5 0 49.3N: 3939 N= 4293 N= 4660 N: 6895

5 Visibility Thresholds October
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Nikolakoe Khatirka-ln-Chukot Ugol'noja Buhte Providenja

VISIBILITY (NM) VISIBILITY (NU) . VISIBILITY (NM ) VISIBILITY (NM) 7

<.5 2.2 <.5 4.1 <.5 12.4 <.5 2.7
.5<1 1.5 .5 <1 2.5 .5<1 6.7 .5<1 3.6
1<2 3.3 1<2 5.4 1<2 9.2 1<2 7.8
2<5 9.1 2<5 8.8 2<5 13. 5 2<5 13.2

5 <10 17.4 5 <10 6.5 5 <10 13. 1 5 <10 18. '
_10 66.5 tlO 72.8 10 4.0 10 54 6
N= 5297 N= 3278 N= 5005 N= 4328

Norheast Cape Nome Unalakliet Cape Romanzof

VISIBILITY (NM) 7 VISIBILITY (NM! VISIBIt - (NM) VISIBILITY (NM)

<.5 3.8 <.5 2.4 <.5 1.4 <.5 5.2
.5<1 4.7 .5<1 4.0 .5<1 2.2 .5<1 5.5
1<2 9.6 1<2 5.1 1<2 2.3 1<2 4.7

2<5 19.0 2<5 9.7 2<5 5.6 2<5 13.4
5<10 45.7 5 <10 24.6 5 <10 22.2 5 <10 34, i

_10 17.1 --10 54.1 _ 10 66.3 10 37.2

N= 10394 N= 21113 N= 15373 N= 177bb

Cape Nownham King Salmon Port Heiden Cold Bay

VISIBILITY (NM) VISIBILITY (NM) ' VISIB) ITY (NM) VISIBILITY (NM)

<.5 2.8 <.5 2.5 <.5 2.9 <.5 1
.5 <1 4.5 .5 <1 1.9 .5 <1 1.9 .5 <1 1.8
1<2 5.6 1<2 2.7 1<2 1.7 1<2 2.9

2<5 14.6 2 4.7 2<5 6.2 2<5 10.
5 <10 35.9 5<10 21.3 5<10 14.8 5<10 50.7

10 36.7 -10 67.0 t10 72.4 tlO 33.4
N= 19319 N- 18239 N= 1802 N= 13920

Nikolski St. Paul Adak Shomya

VISIBILITY (NM) Y VISIBILITY (NM) 7 VISIBILITY (NM) % VISIBILITY (NM) %

<.5 13.8 <.5 1.4 <.5 0.6 <.5 2.0
.5 <1 1.1 .5<1 2.1 .5<1 1.0 .5 <1 2.7
1<2 0.8 1<2 3.0 1<2 3.5 1<2 4.8

2<5 5.7 2<5 13.1 2<5 17.0 2<5 14.0
5 <10 35.9 5 <10 65.5 5 <10 71.8 5 <10 54.0

_210 42.7 10 14.8 _ 10 6.0 t!0 22.5
N= 2398 N= 11381 N= 20827 N= 18944

November 5 Visibility Thresholds
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Marine Area A Marine Area B Marine Area C Marine Area D

VISIBILITY (NM) % VISIBILITY (NM) VISIBLIT (NM) 7 V SISIL TY (NM) %

<.5 2.6 <.5 1.4 <.5 1.9 <.5 2.0
.5<1 4.1 .5<1 2.7 .5<1 2 6 .5<1 2.2
1<2 8.8 1<2 5.2 1<2 5.4 i1<2 3.7
2<5 15.8 2<5 11.1 2<5 14.3 2<5 I .g

5 <10 19.0 5 <10 26.3 5 <10 37.5 5 <10 36.4
_10 49.8 _10 53.4 _!10 38.3 _10 44.2
N= 1200 N= 2489 N-- 3046 N655

J L __ I/

17 518 170' -/J'160 MarIno Area F

<.5 2 .2 VV NM) VV (NM) ~ __

.5 <1 2.3 <.5 3.2 <.5 1.6 <5 0.-0 5<1.
1<2 3.9 .5<1 3 5<1 6.3 5< . <2 3.5

2 <5 1 2. 1 10..-- -

<5 36.0 1<2 7.7 1<2 14.2 j<2 4.3 33.12- 2<5 16.6 2 <5 116 r

0 43.4 8'N= ~~6684 " j -/5<0 1.2 5 <10 27 0 6"' " 4-3

N= 10 52.0 _10 33.6 Z1 64.61 84'2

~io 2?. 2<531
23 o - 1-. <2 .0. . 0 1<-- 2- 1<2 1. 1 2 , 3.2 .

Nz0 1.211 1 1. 1 4.

,.6 <5 2 - VV(NM) V V(NM) - <5 2 /-.5 A -

<. .5 <5 2.4 <.5 2.1
2 559 13. <5<.9<5<. . 2.0 5- .8~~

2 1 .9 5 2. .5 <1 2.4 .5 <1 .1 -5 <1 2 e2 36
2<5 12.4 21 1 2 1. 2< 1 <2 60 1 <2 4.0 1<2 3.7 <2 . <5 0.

fv ,'2 3. - 5- 7 1 <2 3.2 1 < "7 '& .6 ! _ 2, [ 3 4 "- \

6"5 3 6 49.7 10 5. 25 <10 1.0 5<10 35.8 5 306 Z10 5-7-62

2 isii42. 5h10 42.9 d10 44.6ovem

2=3 N= 1356 N= 948 N 25652

.5 Viiilt Thresholds) L -.



11-132

Nikol'skoe Khatirks-In-Chukot Ugol'naja Buhta Providenja

VI,)B)LITY (NM) . VISIBILITY (NM) VISIBILITY (NM) ' VISIBILITY (NM:

<.5 4.5 <.5 4.4 <.5 14.4 <.5 3.7
.5 <1 4.2 .5<1 3.3 .5 <1 7.1 .5<1 3.5

1<2 4.6 1<2 8.6 1<2 8.6 1<2 6. J

2<5 10.2 2<5 10.0 2<5 12.5 2<5 10.6
5 <10 17.6 5 <10 7.0 5 <10 13.0 5 10 1 .2

=10 58.9 s10 66.7 =10 44.4 -10,

N 5460 N 3282 N: 5218 N= 44 7

Norheost Cape Nome Unalaklet Cape Romenzof

vSIBIL'T¥ (NM) VISIBILITY (NM) VISIBILITY (NM) vISBHLT INM.

< 3.3 <.5 3.5 <.5 2.2 <.5

<1 ~.6 .5 <! 3.6 .5 <1 a.0, <1

<.2_8.4 1<2 4.4 1 <2 <
5,7.: • { 2<5 9.6 2<5 5.4 2<5

1 38.- 5 <1 24.5 5 <10 267 5<10

,.8 >10 54.5 =10 61 5
3] 453 I '..- 21808 1n: 15851 ,lM 6

Cape Newenhem ring SOlmon Port Heiden Cold Say

(N IB EL I" V T I (,NiB, (NMB (NM) SIBIL
T

-. .- <.5 .4- li <,.5 5.2 <.5 ;.

3.2 .5< 3.5 .5 <'
1< 3.8 1, 2.2 1<2

5, 4--,7 -< .2 <-

'L 35.2 5<0 24. '  5 <10 23.6 5 <1.
-:C 3!.8 _10 61.3 _ 10, 58. 10 )

91 54 NM 18839 flm 1986 ,.

Nikoleki St Paul Adak Shemy.

,8 ,T (,. %IS.B'LIT¥ (NM % A VI SI8LI Y (NV,) Sh ,B n y 
'a

12.4 <.5 4.4 <.5 1.4

.5<1 1.7 .5 <1 3.7 .5 <1 2.0 .5-
1-2 1.5 1<2 4. 1 1<2 4.8 <

2<5 7*0 2<5 14.9 2<5 17.9 2<5
<0 39.2 5<10 60.8 5<10 69.9 5<

10 38.2 _>10 12. 1 =>10 3.9 0 '.

Mm -2228 Mm 11800 Mm 22168 N'

December 5 Visibility Thresholds
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Marine Area A Marine Area B Marine Ares C Marine Area D

VISIBILITY (NM) % VISiBILITY (NM) V1 V51BILiTY (NM) iSiBILtTY (NM)

<.5 6.2 <.5 4.8 <.5 ..4 <.5 2.9
.5 <1 6.2 .5 <1 5.2 .5 <1 3.9 5<1 2.2

1 <2 16. 1 1 <2 10.5 1 <2 6.2 1 <2 4.4
2 <5 16.7 2 <5 13. 1 2 <5 14.2 2 <5 1 1 .2
5 <10 14.7 5 <10 22.4 5 <10 31 , 4 <1C 35.C

_10 40. 1 _!10 44.0 2!10 40.9 Ir 44.3

N-- 2045 N=- 3267 N= 346- 6226

Martin Area E 17_ - - Marine As F

<.5 2.6 > 'vv'.u (N vV) ) _ .:---'- -(l.

1 5<1 2.7 <. .7 <5 . 5 16 - 0'11<2 4.7 5<1 6.2 <.5 1 0.0 , 1

2<5 13.3 12 1 1<2 15.4- 12 C) 2<5.<10 35.0 <2 "6. 1< 5- < 00 <' 3.4

10 41.6 -# 2<5 16.8 2<5 17.4 2< 40 <5<10 10.4 5<10 28.7 5 <10 42-0l 'c 4-.
5969 10 44.2 _510 24.7 - .,

" ; H= 397 N= 50 -, ."
/--',..- N= 1605 N= 397 .

) <.5 VV~/~ (N)V NM -
<.2 4 9 . 0 . vv 7. . 4.01 .1
I .5<! 40 <.5 6.4- <.5 3.9 <.5 5.7 2 . 5- .5%

71. $ 2 2 40 .51<2 7.8 1.5 <1 3.6 ;.5 <1 6.9 .1 < ' .5 <
<5< 1 <.715

'.0 12<5 17 5 2<5 8 1<2 11.81 1<2 10.0 12 6 2% 2/-

54./? 5 " ,5<10 2 " l< 11*9 2<5 12.7 2<5 13.5 32 -6.2 10 2 0 .

" 574 -. 44." 5<70 17.415 <10 17.2 5 <10 26.5 5<10 32 5 i 10 53 5
sN Z: 4 1) 4 10 35 .'8 tz 3

,26 N=I 8.6 _ -10 50.7 ! 10 37.4 - o i"
'"-6. Nz 21a N 1562 N= 1538 N:: - -

<. I. , / 3 -E)
"-6 5 VV NM (NM) 6 % 2.8.5 --, 2 - -- .8 .5 , 2. /-2 4. !

/.2 ' 5.9 .5 <5 2.6 .5 <1 "-2v.2

<52 5<2 5. 1 <2 5.6 1 <2 4. 2 4
70 33. <0 3.00 13.04 2<5 12.6 2<, < ,

--7 40.8 >1 35 5<10 34.5 5 <10 35.4 5 <.'O 1~~ o'04. ~0 4. 1 30~04~ ~ 31 ~2---
3266 N 3259 N:= 3754 N

5 Visibility Thresholds December
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Map 6. Cloud amount

BLACK LINE - Percent frequency of total cloud amount 2/8.

BLUE LINE - Percent frequency of low cloud amount 5/8.

Albers Equal-Area Conic Projection

Graphs: Cloud cover/wind direction
Total Cloud Amount Cumulative percent frequency of indicated cloud amount equal to or less

_- I Low Cloud Amount than the amount intersected by the curve.

CLOUD AMOUNT IN EIGHTHS
100 1 2 3 4 5 6 7 8 -- Obscurations.

0 --- (78% of all total cloud amounts were i_7/8.1

- -. (67% of all low cloud amounts were .54/8.)
-80---- -- -

.8 6/8 from each direction and calm that were accompanied
60 .6 •- by low cloud amounts 5!8 and _ 7/B (including ob-

< /- scurations). Low clouds are clouds with bases <8000 feet.
/,..------ (29% of all SE winds were accompanied by low cloud

4o /-" amounts ! 5/8 and 12% by low cloud amounts _7/8)
An asterisk indicates that the percentage is based on
10-30 observations of wind direction, total and low

0 -" cloud amount. 0 replaces bar graph when no low cloud
amounts _-5/8 were observed with a wind direction or
calm. 0 or bar is omitted when number of observations
of total and low cloud amount from a wind direction

N NE E SE S SW W w C or calm is less than 10.
TC 1234 (SOLID LINE) LC '056 4-------Number of total cloud (TC) and low cloud (LC) observations.

A survey of the cloud data (total and low cloud amounts) from the marine data base shows the number of total cloud reports
significantly greater than that of low cloud amounts. This is because many of the early marine observations contain only total
cloud amounts. Therefore, somewhat different samples may be used to compute the two curves on the graph. This may lead to
inconsistencies where the low cloud amount appears higher than the total cloud amount. Where this occurred, the graph was
adjusted in favor of the total cloud by making the curves coincide. The frequency of obscured conditions may be determined
fr'Dm the graph by subtracting the cumulative percent frequency on the curve corresponding to 8/8 coverage from 100%. In com-
puting the bar graph, obscurations are considered as 8/8 coverage.

For the two isopleth presentations (total cloud amount <. 2/8 and low cloud amount 5/8), only those observations reporting
both total and low cloud amounts were summarized. This helps eliminate problems introduced as a result of different size data
sets. A comparison of total cloud analyses based on satellite data by the U.S. Department of Commerce and U.S. Air Force (1971)
shows a fairly close agreement with, and bolsters the confidence in, the marine cloud statistics presented in this atlas. Refer to
the texts in Sets 3 and 4 for additional information on clouds.

6 Legend Legend 6
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Marino Area A Marine Area 13 Marine Area C Marine Area D
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CLOUD AMOUN

T 
IN EIGHTH4S CLOUD AMOUNT IN EIGHTHS CLOUD AMOUNT IN EIGHITHS CLOUD AMOUNT IN EIGH4THS

000 2 3 A 5 8 0001 2 3 5 6 0 6o 1o 2 3 N 6 7 8 D~o 1 2 3 A 5 6 7

90 go 90 90

s6o so so so 8 8

'T0 7 0 070 00
o 0

16 6 0 0 Go . K160 - 60

40A . . . .g, 0D0 . ....

0'40

30 - -- -;30 30 - -- -30

20 20 20. ~20 .

' 0 10

0 N NE E SE S SW W NWMe C S Sw Me N C N NO ME SE S W NW C0 N NE E SE S SOW We C
TC 1695 (SOLID LINE) L... i 1618 C64 SOI IE LC 6232 TC 3767 (SOLID LINE C3 0 TC 7640 (SOLID L IN E) LC 65S74

CLU -C-7INEG S LU ION I ,G.

,Do/ >753
10/

I( soUnbki

6~~~~~~~ Clus7210n 18Fbur



11.140

Nikol'sko4 Khstirka-n-Chukot UJol'nejo *uhtl Providenja

CLOUD AMOUNT IN EIGHTHS CLOUD AMOUNT IN EIGHTHS CLOUD AMOUNT IN EIGHTHS CLOUD AMOUNT IN EIGHTHS
1 2 3 6 7 1 3 4 700 2002

90 90 90 90

0 70 0 0

60 60 z 60 2 60
4< - 4 A- -D /

O -50 so s0 o

0 0 0

o 40 40 40

30 10 30. . . . . . 30

0 0 . 20 q (0

NE E SE S SW , NW C N NE E SE S SW 8 NW C N NE E SE S SW W N8 C N NE E SE S SW C NW C

TC 6025 (SOLID LINE) LC 591 TC 4092 (SOLID LINE) LC 4075 TC 5320 (SOLID LINE) LC 5293 TC 4899 (SOLID LINE) LC 4860

NorhWWt Cape Nome Unalakloot Cape Romanzof

CLOUD AMOUNT IN EIGHTHS CLOUD AMOUNT IN EIGHTHS CLOUD A.OUN' . IN.E ..T. S CLOUD AMOUN
T  

IN EIGH....

o00 2 3 5 6 7 8 1 6 7 6 0,0 1 2 3 A 5 6 7 8o02 3 5 6 0 6

90 9 90 90

1- 80
80 60 80so8

.1 .7 070 - 0
- K +

70 - ,

0 0 0 * -0

60 2 060 7 i60 .60

40A 0 0

0 0 0 -,0
00 20 2 20

O 0 0 . .0- o, - .... .rl ,37 
-.130 1 :

N NE E SE S SW NW C N NE E SE S S w NW C 0N NE E SE S SW NW C N NE E SE S SW W NW C

TC 9g06 (SOLID LINE) LC 3898 TC 2057t (SOLID LINE) LC 16143 TC (4-98 (SOLID LINE) LC 2353 'C IT' (SOLID HIE,( LA 4356

Cape Newenham King Salmon Port Heiden Cold Bay

CLOUD AMOUNT IN EIGHTHS CLOUD AMOUNT IN EIOIITHS CLOUD AMOUNT IN EIGHTHS CDO'D AVOUN7 IN EIGHTHS
'0 10100 10,oo _ , ,, 3 4 5 6, 7 0 t0oo  , 2 3 6 '0 1 2+ 3 /8 t o0

90 90 o 90

080 s0 /-z 0

0,0. 70 .o 0, 1 7
70 0 o

0 60 . 60 11 'o /

s0 so - 50 50 -. 1
0 .'.0 / /0

3O " 0 0

- 3 . . . ... . ..

. .0 2 20. ... .. ST
2 0

0N NE 6 5( 5 8 NW C 0N NE E SE S SQ 8WNW C N NE E SE S SW I NW C 0 N NE E SE S SW NW C

'C 19641 (SOLID LINE) LC 432' TC 9068 (SOLID LINE) LC 6775 (C 282 (SOLID LINE) LC 90 "C (3876 )SILID LINE) LC (2338

Nikoilki St. Paul Adak Shemye

CLOUD AMOUNT IN EIGHTHS CLOUD AMOUNT IN EIG.THS CLOUD AMOUNT IN IGHTHS CLOUD ... U.T I' EIGHTHS
Ioo

0  
I 2 3 A 5 6 7 8 (000 I 2 3 A 5 6 7 8 (00oo 3 4 5 6 7 8- .o00 I 3A 5

9o g0 90 90

70 . 70 . 70 0
0 60 0 0

O60 60 0 6D0N

SO so. 50 .s

o 0oD 0

0 .0 - 0 30.. .

0 0 - 0 -0:

10 (0 1

"E E SE S SW NW C N N E SE S SW W. NW CIN NE E SE S W NW C N NE E SE S SW W NW C

L C 2220 (SOLID LINE) LC 0 1C (1761 (SOLID LINE) AC 9089 TC 22323 (SOLID LINE) LC TC 1 72 (SOLID LINE) LC (0525

March 6 Cloud Cover and Wind Direction



11-1 41

Marine Area A Marine Area 8 Marine Area C Marina Area D
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Marine Area A Marine Area B Marine Area C Marine Area D
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Marine Area A I Marine Area B Marina Area C Marina Area D
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NikolakoeI Khltlrks-ln-Chukot Ugol'nolj Buhta Providenja
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Nikol'ekos Khatlrka-in-Chukot Ugol'neja Buhte Providenje
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Marine Area A Marine Area B Marine Area C Marine Area D
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Nikol'akoe Khatlrka-ln-Chukot Ugol'naja Buhta Providenja
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Map 7. Air temperature extremes (°C)

BLACK LINE - Maximum (99%) air temperature (1% of temperatures were greater than the
given value).

BLUE LINE - Minimum (1%) air temperature (1% of temperatures were equal to or less than
the given value).

Albers Equal-Area Conic Projection

Graphs: Air temperature/wind speed
---------------------- Percent frequency of simultaneous occurrence of specified

1694'- Wind Speed (knots) temperature (CC) and wind speed (knots).

TEMP 0- 34 11 22 3 Number of observations.
(0C) 33 4

8,9 + + + + +

6,7 4- 1 2 2 ,- i

4,5 1 7 13 9 1 ........... (2% of all observations reported temperature 6-7 0 C
2,3 2 5 1 1 6 1 simultaneously with wind speed of 22-33 knots.)
o,1 1 3, 5 4 +

-2,-1 1 2 4 3 1

-4,-3 + 1 4 3 + -

-6,-5 + 1 1 1 1 " - - + Indicates <.5% but >0.

-8,-7 0 + + + +
-10,-9 0 + + + +

-12,-1 0 0 0 0 0

Air temperature is one of the elements most frequently observed by mariners. On many ships, the heating effect of the
ship's structure has a tendency to produce higher than actual ambient air temperature readings because of instrument ex-
posure. This is especially true under calm, sunny conditions. Despite the inaccuracies, the large-scale patterns and mean gra-
dients of the isopleth analyses are relatively accurate.

The temperature scale of the graphs varies in both range and class interval. The graph can be used to determine the extent
of human discomfort from the combined effects of extreme heat or cold and winds, or to estimate the likelihood of superstruc-
ture icing. Refer to Section I of this atlas for detailed information on superstructure icing and wind chill.

7 Legend Legend 7
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NIkolakoe Khatirka-ln-Chukot Ugolnaie Suhta Providenja

5870 Wind Speed (knots) 3669 Wind Speed (knots) 5256 Wind Speed (knots) 4678 Wind Speed (knots)
TEMP 0- 22- TEMP 0- 4- - - TEMP 0- - I- 22- TMP

C) 041" 2'1 3 ('01 .13 0 33434 31 0 21 33 (C) M' 3 _1__

46 0 0 0 0 -4 5 51 7 3 + t-6 3 4773 ?-4 2 6 1
,,.5 - 0 + 0 + 0 -6,-5 2 2 2 1 + -. 2 2 1 1 + -6,-5 1 2 4 +,
2.3 + + 1 1I + I I + - -2 1

___~~~~~ 2 ~6 1 - -8' 2 -60.-S9
0.' + 2 5 3 1 -o0 2 I + -'2,-I' 1 I 2 -'-92
2.-1 1 5 11 6 3 -21 2 1 -1.-13 1 1 i 2 2 -2- ' 2 3 +
4.-3 1 5 8 5 2 -14-13 2 2 1 -16.-5 1 1 2 2 -"-'3222 4+

65 2 5 7 3 2 -'6 2 2 1 -9 1 1 1 2 3 -'-5 2 2 _3

-8.-7 2 4 5 2 1 -8 1 3 31 -20.-19 1 + 1 2 2 -14-17 3 3 3 7 "

-2 + + -20,-19 1 2 -22.-2' T 2 2 -20.-19 2 1 +
-'2 -TI + 1 I + + -22,-21 3 -24.-23 1 2 2 -22 -2' 3 ' 4

S-13 + + + + -23 4 8 31 1-25 3 2 2 4 5 6-23 12 3 _ij

Norheast Cape Nome Unllakleot Cape Romenzof

8544 Wind Speed (knots) 22017 Wnd Speed (knots) 15434 Wind Speed (knots) 17446 W~nd Speed (knOs)
TEM 22- TEMP 0- 34- -2-TEMPD 10- 4 -, 22-' T EM -) 4- ''-)0 c33j t-1 (0C) 134 3 0 2'3312-14C1 3')022Z1 3344

-4 1 31 5 1 3-4 i 4 12 31 + -6 1 4 10 4 + ?o 2I2i 8 1
2

2 2 1 + -6-5 1 2 3 1 + + I 3 2 + -2-' 1 2 5 24
6B'. 2 2 3 + . 3 1 * - .-S + 2 3 2 -4 -3-,.- 112 3 3 -oj -1- + -'2.-'' 1 2 21 -6.-S 2 I 3 1'

1'!T 2 3 + -4.-,3 I 2 3 -8.-) 2 2 3
-14-3 t 3 311 -14131 3 1 + -212 2 + - 2o.9 2 12

-16 -2 3 + + -16 :1t 2 2 i t -16,-t 2 3 + -'2,-'

-217 -1 4 3 1 + -18 12 2 2 1 + -20.-19 1 212 I + -14-13 2
-20-19 2 4 3 1 + -2,191 2 2 2 + -22-2' 1 2 1 + + -16-151

-22.21 2 2 -- 0~ 2
.- 21 2 + +4 ±--23 1 2 1+1 41

'-23 8 6 4 + 0 _6-23 12 9 2 + + -2 -19 336

Cape Nowonhem King Salmon Port Heiden Cold Bey

18410 Wind Speed (knots) 19078 Wind Speed (knots) 6361 Wind Speed (knots) 13894 Wind Speed (knotsl
2 0- 122- TEMP- 4 11- 22- -

4
-j 22- + T-MP

Q'F r [ 4 2 4- I -+ 4,5 4- 1 2 1 + 6,7

-2.-I 2 3_ 5 2 + -4-3 4 2 + + 2.3 1 4 9 4 I 4.5 + + 3 3
4 1 - -6-5 1 3 1 + 0 c. 28 2 8 12 2.3 + 2 10 61 1

1 + -0.-7 2 3 1 + 0 -2,-' 2 8 3 - 0 0., 1 8 1!
-_,_ 2 1 1 + -09 2 3 1 + 0 -,-3 2 5 2 + 0 -2.-1

- 3 -121 1 2 1 + 0 -6,-5 I 3 2 + - -4.-3 1 44 1

-'2.-'"_ 2 1 1 1 + -1,-13 2 2 1 + 0 -8.-7 1 2 1 + 0 -6.-5 1 3 2 1

-14, 1 I2 1 +o -6- 12171+ _1- 2 71 +0 1  1
-+6-15 1 2 I + t t + -1 + 2 1 0 - .-

'5 6 1 0 - 1 7 1 0 -_-I3 1 5 1 0 021

Nikolski St. Paul Adak Shemyc

2113 Wind Speed (knots) 11604 Wind Speed (knots) 22766 Wind Speed (knots) 19232 Wind Speed (knc!s)
EMO 0 - ' - 2- TEMP 0-TMP TEMP 0 4-
1C) 3 1 2' 3 1001 3 1 01 2 334- 34 1C) 3 0 2' 33 (C) 4 3 . 1' 22-
I 0 0 0 0 0 0 .6 0 0 + + + - o10 0 0 0 0 0 0_e 0 1 +0 + 0
8,9 0 0 0 0 0 4.5 0 +1 + I + 8,9 0 + + + + 6. 0.+ 01 01 +
6.' +1 + + + + 2.3 + 2 8 5 + 6.7 + I I I + 4,5 + + + 1 I

4.5 +1 + 2 1 0 0,' 1 6 15 6 1 4,5 1 3 3 1 + 2,3 1 2 7 6 1
2.3 1 4 9 4 + -2.-1 1 3 6 2 + 2.3 3 9 12 4 + 0,' 3 7 16 9 2
0.1 3 13 20 6 + -4,-3 1 2 5 2 + 011 4 10 14 5 + -2,-' 2 5 10 5 1

-2.-, 3 6 7 3 + -65 1 2 3 3 + -2,-I 3 4 5 1 + -4.-3 2 4 7 3 +
-'.-3 1 3 4 2 + -B.-7 +1 2 31 3 + -,,- 3 33 3 1 + -6, ' 1 5
-6.-5 1 1 2 1 + -10.-9 + 1 3j2 + -6,-S 1 ,11 + + 0 -8.-7 + +1 +1 + +1

-1.-7 + 0 -2-) + 2 1 4- -8,-7 + + + 0 -10.-9 + + 0 +
8-9 o i 1 + '0 16-13 1 + 1 2 2 5-1 + 0 0 0 -- Il 1. +1

January 7 Air Temperature and Wind Speed
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Marine Area A Marina Area B Marina Area C Marina Area D

2807 Wind Speed (knots) 4949 Wind Speed (knots) 3884 W~fld Speed (knots) 71516 WV,no Speec iknwos)
TEMP 0- 4-0111-l 2? - TEk#P 0- 4- I- 22- TEMP 0- 4 - 22- TEM4P 0- 1 2' 3 4

'14__ 3 7 2' 33133' _____ 1 2' 3334 3 01, C) 331 4 1C 3J 3__

+4+ + 1 + 8 + + + + + ?10 0 +- 0 0- 0 -zO 0 + + +

2.3 + 1 3 1[4 6,7 0 + + + + 0,9 0 + + ~
0. 3 8 51 1 4.5 + 1 2 2 + 6,7 + I~ + +6

-2- 1 3 7 4 1 2,3 1 3 9 5 1 4,5 -+ 2 6 3 14 ~ + 3

1 2 5 4 1 0.1 1 5 12 8 2 2,3 -7 5 14 - 2 3 1

-. S + 1 3 3 1 1__ 2. 6 4 1 1 6 13 4 10 8 3'
6 4_ +' 1 3 3L0 -' 1 0. 51 2- 1 2 44 _ 10 4 3 -

7 0 9- + 1 2 3 i 6 5-.- + E 2 4 2 -4 - 1 1 I - - 1- - 2I

7210, + 1 2 8 1 2 -2.-S + 1 3- - 1 -

+4. I31+ 1 2 3 709-.- + 1 142 1 + -- + 1 2 2 4- k

-12, 1 + 27 5 7_ + 3 2 + 2- 24± j 1 I' O '~

ortheaatC ~ - .- 7 I 3 3 I

7ai AiTeprtrea Exree January MmeA,*



11-164

Nlkol'skoe Khetirka-ln-Chukot Ugolnaja Buhte Providenje

5438 Wind Speed (knots) 3223 Wind Speed (knots) 4832 Wind Speed (knots) 4327 Wind Speed (Knols)
TEMP 0- 14- 11- 22- TEMP 0- - - 22- TEMP 0 -4 '- 22-1 4EM-P 0 Il- 22-

(' 3 21 33J341 (0 31 1.01 2 331934 (0 3 0 21 3334 (E' C ) 2' 33 4

6 0 01 0 0 0 4-8 5 51 6 3 1 3- 3 3 5 5 2 -a 2 51 9 2 1
4.5 0j 0 + 0 0 1.-S 1 1 1 1 + -' 1 4 - -0. 2
2,3 + + I + +12,-Il 1 1 2 1 1 -12.-11 1 1 1 1 -12.-It 1 2 3 1 +
0,' 2 4 2 1 - 14 -13 1 2 2 1 -14.-13 1 1 1 1 1 -14,-13 1 2 4 +
-2.-' 1 4 9 7 .1 1 6.-IS 1 1 3 2 1 -i6,-15 1 1 1 22 -16.-15 2 3 4 1 +
-4-3 1 5 9 5 31 -8,-1? 1 2 5 4 2 - 81? 2 1 2 3 3 -'8.-17 3 3 4 a-

-6.-5 2 5 8 4 t -20,-19 1 1 2 2 + -20.~19 1 + 1 2 2 -20.-19 2 2 - +- 0
-8.-7 2 4 6 3 1 -22.-2' 1 1 5 3 1 -22.-21 1 1 1 3 4 -22.-21 4 3 2 +j.
-_0,~9 1 1 2 1 -24.-23 1 2 4 2 1 -24,-23 2 1 2 3 4 -2,-23 5 2

-12.-Il + 1 1 + 26.-25 1 2 3 1 I -26,-25 2 1 2 3 3 -26.-2S 4 1 + 0

S-13 4 +4 + + T 9-27 1 4 1 1 -27 3 2 3 3 5 -27 81 2L'1

Norheast Cape Homo Unalakloeot Cap* Rornenzof

8799 Wind Speed (knots) 20105 Wind Speed (knots) 13972 Wind Speed (knots) 16317 Wind Speed (,nOts)
TEMP - - TEMP 0- - - 22- TEMP 0- 11- 22- TEMP 0I- - 2

I'C) 3 11 2 3334 IC) 0 21 33134 3C) 3 34 (2 31C) 31 2 34
?-0 2 5 10 6 1 _ 511 3 + ?-8 1 6 12 4 + 1-4 3 2 31

-10-9 1 2 2 + -8.-7 1 2 3 1 1 -.10-9 + 1 3 2 + -6,-5 2 1 2-'," 2 2 +_ 0 -10_-9 1 2 3 1 + -12,-1 2 2! + L8- 2 ' 2 t '

-14,-13 1 2 2 1 + -,2.1 I 2 2 + + -14-3 1 2 3 3 + -0.-9 2 2 2
-16,-15 2 2 2 + 0 -14.- '3 2 2 3 . + -16,15 1 2 1 4 -12-1 I 1 1 I 1

-11,-17 2 3 3 + + -16- 5 1 2 + I + -18.-7 1 2 2 2 + -14,-'3 2 1 2 2 1

-20- 19 2 4 2 + 2 -18 - ' 3 2 + + -20- 19 1 2 2 1 + -16,-IS 1 1 2 2

-22,-21 2 3 2 + 0 -2019 2 3 2 + -22-21 1 2 1 + + -1- 1 1 2 2
-24-23 4 4 2 + 4-22,21 2 2 1 + 4-24-23 1 2+ -0,-19 1 1 2 2

-26-2.1 3 3 2 4 + -2423 3 3 1 + + -26-25 1 1 1 + + -22,-21 I 1 2

9 -27 7 7 2 0 025 13 8 1 + + 12 f 12 2 1 0 '-23 113L 51 41

Cape Newenhem King Salmon Port Heiden Cold Bay

1-1474 Wind Speed (knots) 17369 Wind Speed (knots) 5709 Wind Speed (knots) 12682 Wind Speed (knots)
TEMP 0- 4-011- 22- TEMP 0- 4- 11- 22- TEMP 0- 4-01I- 2- TEMP 0- - il- 22-
(_C) 3 1 2 33934 C) _ 0 2 3 C 3 10 2 33 934 0 Cl 4 10 2' 334
k2 + 1 [ 4 2 + ?-2 2 1 7 13 3 + 14 + 1 3 2 +. 16 + + + +

0.1 1 3 9 2 + -4-3 1 4 2 + 0 2.3 1 2 6 3 + 4.5 + 1 1 +
-2-1 2 3 5 1 6_5 I 2 1 + 0 o1 1 6 6 1 + 2,3 + 3 8 5 1

-4,-3 2 3 3 1 + 97 1 3 2 + 0 -2-1 1 5 3 +10 0.1 1 7 1 1 4 1
q1 2 1 -109 1 3 1 + 0 -43 1 4 2 + 0 -2-1 1 4 5 1 +

-8,-7 2 1 1 + -1211 1 2 I + 0 7- 6- 1 3 2 + 0 -4.-3 1 5 5 1 E
l1o09 2 2 1 + + -14-3 1 3 2 + 0 -87 I 2 2 + 0 -E.-S + 2 4 I

-12.-11! 2 2 1 + + -16,-15 1 2 1 + 0 -o,9 I 3 2 + 0 -, 1 2 5 2
-14,-13 2 2 2 + + -18 1 2 + 01 -I211 I 2 2 + 0 -2,-9 + 2 3 2 -
-16 -15 1 2 1 + 0 -20,-19 1 3 21+ 0 -14 -13 1 2 3 4 0 -12,-lI + 1

7 6 8 9 2 421 4 10 6 + + 915 1 9 +2 0 9-13 ali 2 1

Nikolski St. PauI Adak Shemya

1947 Wind Speed (knots) 10600 Wind Speed (knots) 21407 Wind Speed (knots) 17572 Wind Speed (knots
TI TEMP 0 4 - 22- TEMP 0 4 - 22- TEMP 0- 4 22-0 0 2 33 (1CI 3 I0 2 33334 (CC) 3 0 2 33j4

9 01 0 0 01 01 4 o + + 4+ 4 a10 0 01 0 0 0 0 0 0 01 01
6,7 0 01 0 0 + 2,3 + I 3 2 + 8.9 + . + . 0 6,7 0 0 4 0o
4.5 + + 1 1- 0 01 + 4 14 4 I 6.7 + I 1 + 4.5 + + + +

2.3 1 3 5 2 + 21 + 3 6 3 + 4,5 + 2 2 1 + 2.3 1 1 5 3 1
6,1 5 12 14 6 + 4,3 1 2 5 2 + 2,3 2 8 10 4 1 0.1 3 7 15 9 2
-2.-I 3 7 9 3 + -6,-5 + 1 3 3 + 0 5 1 1 13 5 1 -2.-1 2 6 12 6 1

-4,-3 1 6 7 4 -8,-7 + 2 3 3 1 -2,-1 2 5 7 2 + -4,-3 3 4 8 4 1
- - 1 + -109 + I 4 3 1 -4-3 2 3 4 -6,- 1 1 1 i +
-8.-7 0 1 0 -12+1 i 1 2 2 -6

-,0.- o + 4' 4 -,41 + 1 2 2 -8-7 -,-9 o
-"l 0 + 0 0 0± 2--9 + 0 0 0

February 7 Air Temperature and Wind Speed
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Marine Area A Marine Area B Marine Area C Marine Area D

1630 Wnd Speed (knots) 6145 Wind Speed (knots) 4298 Wind Speed (knots) 7683 Wind Speed (knots)
TEMP 0 4- 1- 22- TEMP 0- 4- 11- 2?- TEVP -0 4- 1'- 22- T MP 0 4 11- 22-
_ C) '14 1 21 33434 1__ _ 1 21 33434 10 21 334 34 _ C) 3 40 2' 33 434

10 1 21 5 31 11 4 + + _L 28' 0 +1 + + ± io + + + + +

2,l +1 31 7 31 1 2.3 + _ _ 67 2~± + -- *8 1 + ---4_ 
+ + + + +

+1 21 4 2 +1 01 + 2 6o 4 14.5 * 1 2 1 46,7 + I1 I +I
6 5 + 2 3 2 + -2-1 + 2 4 323 - 11 6

2,3 + 1 1 6 1 -.
_-_ 6 3.:

-4,-3 2 .11 1 4 1 3
109 +o.-9__ + _ 4-I__-__+~ 2 4 3 __ 2-1 + 2 1 1 1 ____ 2 4 10 4

-16.-15 + 1 4 4 2 - + 4 3 1 1 3 21 1 -.- 1 + 4 1

18-1 + 1 1 1 -1-0 + 2 3 3 1 -4,- +)

51_ 4, o 1- + 2 3 -62-5 + 1 3 42 1 '

I: J ; l ; J I __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _+, 1 7 1 4 -B - -6 _5
Marine Area E 170tr--65'hno 16 7 -/"160 Marine A Ioo F

6395 Wno Speed (knots) ~~ 15 W~ pe ~os
T~P 0- 

-- 1 
- 2-5 

Wn ped( OS

4I i3t 2 1 -1 Nome 4" 0- 3 1 2-

0 0 0 Buit Unalakleet' 02 D: ,

S9 0 +~ 0I + 0- 8

8., 0 . . . . + _ . ._ . (I - ; ++ 2 7 
6,7 + 1 2I 

2 1
. 3 3 7 5l _ Z 

.'s + 4 10 7
2. 1 7 17 10 4 2. I 7 51

0. 1 5 1I1 7 3 Khatirka-In-Chukot r 0.' ,

-2.-I . 1 4 1-2-'
-- 3 +m +r1 I + E28 + e r

-. S + + + + Pan -.- 
1  

i

' 0 + +1 0 +0~~ +

/ A -24 0

.44

7 A~ Temeraure xtrmes ebary
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Nlkol*skoe Khetirke-ln-Chukot Ugol'noja Euht Providenja

5985 Wind Speed (knots) 4034 Wind Speed (-knots) 5279 Wind Speed (knots) 4858 Cind Speed (knots)

TEMP 0- - 22- TEMP 0- 4- , 22- TEMP 0- 4- Il- 22- TEMP 0- 14 11- 22-
t1 . l ( . C) I ._C) 1 2 3_ -_ -4

C)___ ' 2' 33k434 1 C 31 0 21 3 3 ) 3 0 21 33433 1C) 0 2 3~4

i6 0 01 0 + 0 -1-6 4 4 5 2 + ?-8 4 5 4 z f 3 51 6

4,5 0 0 + 0 0 -8,-? 1 1 3 2 + -10.9 I 1 I + + -8.-7 2 2 3 t

2.3 + + 1 I + - o- 1 I + - 2 f f I 1 - -9 1 2 4 +

0. + 2 5 2 1 -12.-I, 1 2 3 2 + -14-,3 1 , I 2 2 -12.-,1 2 3 4.

-- ,. 1 5 12 7 3 -14,-13 1 2 4 2 1 -6)5 I 2 2 2 -14-13 3 3 3 1 .

-4 3 2 6 10 4 3 - 16-IS 1 3 4 2 1 -,8-" 2 2 3 5 3 -16,-I5 3 4 3 _' +
-6.-5 2 5 7 3 1 -18-17 1 4 6 3 1 -20,-19 I 1 I 3 3 - -B,-17 4 4 3 , -4

-8.-7 2 3 4 21 1 -20.-I' 1 2 3 1 + -22-2' 2 1 2 3 2 -20.- 19 3 2 2- +
-109 1 1 1 + + -22-21' 1 3 4 1 + -24.-23 1 1 ; 2 3 2 -22,-21 4 2 1

-2 , 1 + - 1 2 3 1 + -26,-25 2 2 -24,-23 4 2 1 +

I I_ __ I______ _ -- -1c
_ ; -5 1 3 3 1 0_-27 1 1 t 1 2 -25 8 1 1 1 O0 01

Norheast Cape Nome Unalakl..t Cape Romanzof

9426 Wind Speed (knots) 21305 Wind Speed (knots) 14470 Wind Speed (knots) 18136 Wind Speed (6nots)

TEMP 0- 1- - TEMP 0- 4- 1I- 22- TEMP 0 4 E 22 TE2
C 0 2( 33 13 C) 3 2 33 434 1 C) 3 012 3 434 1 C)2' 33' 1

1-4 2 4 7 3 1 - 9 2 + ?4 - 610 3 P0 - 3 5 1
1 1 + 1 2 2 1 -6-5 4 2 3 I + -2.- 1 2 6 2i

- .- 7 1 2 2 1 + -8.-7 1 3 3 -1 + -8,-7 + 2 4 1 + -4,-3 2 3 5 2
-10,-9 1 2 2 1 + -10.-9 2 3 3 1 4 -10.-9 , 3 4 + -6-5 1 1 2 i

-12,-1, 2 2 2 + + 1 3 2 + -T2-' I 2 3 1 + -8,-7 2 2 3 1

-14.-13 3 4 3 1 + 14.-1 3 2 4 3. 1 - ,4 -, , 3 4 1 + -10-9 2 2 3 2

16 -S 3 3 2 + 0 -16.-15 2 3 2 + + - 1' I 2 2 1 4 -'2 - I 2 1 2 2

-8- 7 3 4 3 +. 01 -1-7 2 3 2 + 0 -1 17 1 3 2 1 41 -14.-13 2 2 3

2019 3 4 2 +' 0 2019 3 3 1 + 0 -20,-19 I 3 1 4 +4i -16,-15 2 1 2 1
22,2' 2' 2 1 0 -2±2- 2 2 12 + 0 -22.-2: 1 2 1 4 0 -18

-
7 2 1 2

_*-23 1 7 61 21 + 0 23 1 1 6 I + 0 -23 5 8 3 1 4- I-19 2 3 6 3

Cape Newenham King Salmon Pont Heiden Cold Bay

19576 Wind Speed (knots) 19064 Wind Speed (knots) 6377 Wind Speed (knots) 13876 Wind Speed (knots)

TEMP 0- - 11- 22- I TEMP 0- 4-0 I- 22- TEMP 0- - - 2- TEMP 0- 42-

C
)  

1 2 33134 (C 2' 33(34 3 1 21 3334 IC) 310 1 331. 3

?4 + + + + + _4 + 2 3 1 + + + + + 0 .8 0 +- 4- + +

2.3 1 1 3 1 + 2,3 1 4 5 2 + 6.7 + 1 1 + 0 6.7 + + +

0.1 3 6 10 2 4 0,l 1 7 6 T + 4,5 + 2 3 1 1 4,5 + 1 2 2 +

-2.- 3 5 6 2 _ -- 5 3 4 + 23 5 8 2 1 2.3 + 4 9

-4.-3 3 4 4 1 4 -4.-3 2 5 3 + + 0.) 2 9 9 2 + 0.1 8 12 61
-6,-5 2 2 2 1 + 6.-5 3 I + 0 -2- 2 7 5 1 + -2.-I 1 4 5 2 +

-8-7 2 3 2 + + -8.-7 4 2 + 0 -4,-3 1 5 4 + + -4-3 1 4 5 2
-'0o-9 2 3 2 + + 0 o.9 1 3 2 + + -6.-S 1 3 2 + 0 -6.-S + 2 4 1 +

-'2.-'' ' 2 1 4, + '2' I 2 I + + -8.-7 + 2 3 + 0 -8.-7 + 2 3 1

-14.-3 2 2 2 + + -13 3 2 + 0 -'0-9 + 2 2 + 0 -0,-9 + 2 i +

8-15 3 4 5 1 4 1- 9 5 + 0 4-'' 1 5 4 1 0 L -11 + 2 3 1

Nikolaki St. Paul Adak Shemya

2057 Wind Speed (knots) 11595 Wind Speed (knots) 22293 Wind Speed (knots) 19308 Wind Speed (knots)
TEMP 0- - - 22- TEMP 0 4 - 22- TEMP 0- - Il- 22- TEMP 0- 4- 1- 22-
( 1 10 2' 3 434 I0 C) 3 10 2' 33 434 1 ( 31 0 2' 33 44 (1 C) '0 2 3 34

21010 0 + 0 01 0 + + - 01 10 a + I0C 01 0 410 0 0 0 0 01

8.9 4 0 0 0 0 2.3 + , 2 1 + 8.9 0 .I + + + 89 0 0 0 0 01

607 - + 0 + 0 , + 5 14 6 + 6,7 + I 1 + + 6.7 0 0 0 + 0

4.5 + 1 2 + 0 -2.- t + 4 7 3 + 4'5 1 3 4 2 + 4.5 + 4- + +

2,3 2 6 8 3 + -.- 3 1 3 I 6 3 + 2,3 3 10 14 4 1 2.3 1 2 7 5 !

0,1 4 12 19 7 + -6-5 + 2 4 2 + o) 4 1 115 6 1 0.' 4 8 18 12 2

-2-l 2 4 8 3 + -6-7 + 2 5 2 + 2,-' 2 4 4 1 4 -2-' 2 61 9 6 1

-,.-3 1_ 1 3 5 3 -10-9 + , 3 2 + -'.-3 2 2 2 1 + -4,-3 1 3 5 2 +

-6,-5 + 1 2 1 , +2)- + 1 2 1 + -65 1 + + + -6+

-,.7 +l 1 1 1 0 ... - , 2 2 + -7- + + + 0 0 -8

29 0 0 0 + 0 S 2 3 2 + -9 + + 0 0 0 5-9 + 0 0

March 7 Air Temperature and Wind Speed
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iMarine Area A Marine Area 9 Marine Area C IMarine Area D

1218 Wind Speed (knots) 557 1 Wind Speed (knots) 5089 A'l'd Speec .n~.96 / ' pe kp$
TEMP 0- 4- 1- ,22-1t TEMP 0- 14- il ^12TM 0 ,9 6 - pe j n,5

TEM '0- Ill _i ) 143 - 22- 3 TEMP C_ 4- 22-

40 + 1 4 2 1 1 t6 + +~ + + +4 + ~ +2

-. I + 41 a 41 1 4.5 + I, 1 + I 6.7 + "0

2_ _ 4_ 2_ 1_ 2.3 + 2 5 3 +_ 4,__

-6.-S + I 2 10. 1 4 9 5 ?2.3 6 122
-47 + 2 3 2 12 1 1 1 i 6_ 612 40 * 3 6 6

-10.-9 + 2 2 31 +1 -4.-3 1 21 5 3 1 3_ _ 7- 23 K I 4__ _

___Il _3 2 -6.-5 + 2 4 3 1 432 . 91 7 3
-'-3 1 2 2 2 1 -B.-7 + 21 31 2 + -6.51 2 '1 31

+1.I -i2... 2 + -'.~ + 1 3 2 + -3 + ~ -

2lI 12 3 1 + -,-l + 1 21 2 + 109 I'6-0 .,

+-1 -2 2 1 1 9-13- + 1 1 31 2 +. __ __ +_ _ __ _ 1 21__ __

Marine Area E 170 65-,- 8 60 M.neA.F

74.46 *id Speed (knots) '.683 6 m9 o
RCM "0 - 122-] .31 Nome 1 0 2339

a, 1+ 1oBuht a U DkleetT

9.9 0 +1 +9

1(2 2 +Northeast ~

2B 18 8 6 1

-6- 0-

m AiAeprtr Etee ac
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Nillol'skoe Khatirke-In-Chultat Ugotlnsia Buhte Providenja

5567 Wind Speed (knots) 3758 Wind Speed (knots) 5150 Wind Speed (knots) 4616 Wnd Speed (knots'
TEMP 0- 22 TEMP 0- - - 22- TEMP 0- 4- U- 22- E 0- 4- Il 22-
_ C (C0 (3C) 313 _ 1 2' 33 3 31 0 3 '3434

88 0 0 + 0 01 60 a + + 0 ?-2 2 12 3 2 + -40 1 2 2 +

6,7 + + 0 0 -2,- 3 3 3 + + -4,-3 2 2 21 T + 2.-' 4 2 +

4.5 + + + + 0 -4.-3 3 3 2 1 + -6.-5 2 2 2 1 1 -4-3 2 5 2 +
2,3 1 3 4 2 + -6,-S 3 3 2 1 + -8,-7 3 3 2 _ 1 6.-S 2 4 3 + =0

. 2 7 12 4 1 -6,-7 3 4 5 3 1-,-9 2 1 -) 2 1 -8,-7 4 -) 3 1 +

-2.-' 3 11 15 6 2 -10.-9 2 2 3 1 + -'2.-' 3 2 3 2 2 -'0.9- 2 3 2 + _

-4,3 2 6 6 3 1 -12.-, 3 4 3 2 1 -14.-13 3 2 3 2 2 -12-' 4 4 3 +
-6.-S 1 2 2 1 + -14-13 2 4 3 1 1 -16.-I5 3 2 4 3 2 -14,-13 4 4 2

1 4 + -16.-15 2 3 3 1 + -'8.-17 2 2 3 3 6.-P 5 4 2 , C

____ 

6__ 1_ 3_ 2_ -
4- 

-
- + + + -'8.-'7 2 3 3 1 + -20-19 + 1I 1 1-e.-,' 5 3 ). + c

--- + + 0 0 Ol _- [21 21 1 +, + --21 1 1 1 1 1 _-9 , 1

NorhOaat Cope Nome ,,nltakleet Cape Rornmnzof

9853 Wind Speed (knots) 21 332 Wind Speed (knots) 14583 Wind Speed (knots) 18673 4,,d Speeo (;ncts

TEMP 0- - - 22- TEMP 0- 4- 1- 22- TEMP 0- 4- 1410-TE "3- 14- 2'I- 22- I

. 3 ' 2 1 3 3-3, 3 '0 1 33 z34 1
0
c) 3 0 2 3 * 1 .3

1 2 3 6 3 1 2 + 1 2 + 0 4 + 1 + 4-3

_o.1 1 31 4 1 + 0'- ' 4 6 1 4- . I 3 41 + I 1 2
-- 4 -3 31 5 1_ + -2 1 11 4 5 1 +0,1 1 6 51 +0. 1 4 1 2

865' 2 T + -4.65 21 3 3 1 + -4- 4s si 41 1 2} +__
-87 2 3 2 3 + -6.- 2 3 3 1 + -2.-' 2 4 41 1 1 + 12 6 2

05I._ 2 _31 3 1 + 8S.- 2 4 3 1 6- 1 4 3 + 2 4

3 2 + 0, '05g 2 4 3 + +-8.-7 2 4 3 1 +- 1 2 3
-'4-13 3 4 4 + 0 -'2 . 2 3 1 + + -1o.-9 1 3 2 + 0 -10-9 2 2 3
6 .-15 2 3 2 ± 0 -14.-3 2 4 2 + + -12.-1'' I 3 2 + 2 1211 2
,8 -7 3 2 + 414.-'5 2 2 1 4 0 -14,-13 3 - + -4-'3 2 2 3 -,2

19S 4 31 1 + 1 6 3 3 S'

Cape Newenham King Salmion Port Heiden Cold lay

19052 Wind Speed (knots) 18473 Wind Speed (knots) 6547 Wind Speed (knots) 13437 Wind Speed (knots'

TEMP 0- 4-0 - 22- TEMP - 4- 11-122- TEMP 0- (4- U- 22- TEMP 0- 4- 11- 22-
C 3 0 3334 I ) ( 1 2' 33 34 1C 2 33434 1CO 3 2 3

9!8 + 1 + + 01 2 2 + 4 8 2 1 0 0 + + + )
4.,5 3 1 + +i 6.7 + 3 3 1 4 6,7 + 2 3 1 + 0,9 0, r_ + , 0_

2.3 23 5 2-'+ 4,5 1 4 3 1 + 4,5 1 3 4 L + 6.7 + I I i

0.1 5 9 9 2 + 2,3 1 7 6 1 + 2.3 1 7 6 I 0 4.5 + 2 4

-2.-' 4 6 5 I - 0,' 3 1 1 6 + 0 0.' 3 11 6 1 + 2.3 + 5 11 1
-,,-3 3 5 4 1 4 -2,- 2 7 3 + 0 -2.-1 2 7 3 + 0 0, 1 7 13 4
-6.-5 1 3 3 + + -4-3 2 6 3 + 0 -4.-3 2 7 41 4 + -2.-I + 4 6 2

-8- 1 3- -+ +-65 3 2 + 0 -6.-5 1 3 4 ±+10 -4-3 + 3 8
- . _ 2 33 + 0 -8.-7 1 4 - 0 -8,-7 + 1 2 + 0 -6.-5 + 2 3 L

-'2-' 1 2 + 0J '05 1 1 1 + 0-10,-S + - + 0-8,-7
2 2 2_+ 0 + 21 + 0 - - 1

Nikolaki St. Paul Adak Shemya

2086 Wind Speed (knots) 11095 Wind Speed (knots) 22294 Wind Speed (knots) 18679 Wind Speed (knots)
TEM I - 22- TEMP 0 - - 22- TEMP 0- 14-1- 22- TEMP 0- 4- 22

('C0 2' 33134 1.) 3 0 2' 3344 c 3 0 2 33414 1 C 3 10 2 33 34,

+'0 4 + 0 01 0 1 0 0 0 0 01 -12 0 01 0 - 01 ?10 0 o 1 0 1 0
8., + + L 0 0 6,' 0 + I + 0 10.,1 0 + 4 + 0, 8.9 0 0 0 0 0

6.7 4 I 4 4 0 ,5 + 4 I + + 8.5 + 4 4 4 + 67 0 4- * o-

4 .5 + 3 1 0 2.3 + 2 6 2 + 6,7 + - 3 I + 4.5 + + 2
2.3 1 7 14 41 0.' 1 7 19 5 + 4,5 1 6 9 3 + 2,3 2 7 20 9

0.' 3 10 211 9 + -2,-' 1 5 8 3 4 2,3 3 13 18 5 1 0. 4 11 20

-2,-' 1 3 51 4 + -4,-3 + 3 6 3 + 0,' 3 9 11 3 1 -2,- 1 3 4
-4.-3 + 1 4 3 + -6,-5 + 2 3 2 + -2.-' 1 2 2 1 + -4-3 + 1 + +

-6.-5 0 4 1 + 0 -B.-7 4 2 4 2 + -4.-3 + + + + + -6.-5 + + + 0
5l,7 0 0 + + 0 -10,-S + 1 3 -6,-S + + 0 0 o -8,-) + 0

--9 1 0 0 0 0 0 i-' + I 2-1 + -7 + 0 0 0 0 6-9 0 0 0 0

April 7 Air Temperature and Wind Speed



11-169
Marine Area A Marine Area B Marine Area C IMarine Area D

608 Wind Speed (6nots) 4380 Wrid Speed 'rnols) 65248 W'ld .Peei -"Ot 6,1~r~ 'pr~
1rik4p 0- 4 ; 2-TEMP 0- 14-01112'22- TEMP I0-~ 1- 1- 2- '2-0 14 2

C)_ ____ _____ '0 12 2,11 ) 3 1 3 2' 3 3!34 13 0 . 114

.1 01 0 0 0 + +8 + I+ j 0  
__ 210 C, + C

2.3 0 1 + + 0 6,7 0 ± + 8

011+1516 + 45 + 12 1 + 6.7_

21- 6 3 1 2.3 +4 41 11 4 1 ____ 1 314 2
-- 1 2 4 2 + 01l 1 6 12 5 1 235 14 64

__ _ + 1 2 2 0o -2-1 1 4 9 10 1 612 _ _ 4. i' '

-8.-, + 2 3 1 + -4-3 1 3 5 3 + _ 3~ 4
10-9 1 3 2 2 6, 2 4 21 + 1 -- 3 1 2 4 j

1211 + 2 6 _1 +8,7 + -6- 24.4.2
48,3 2 2 5+~ 0 + 1 2 1

0 4 57 2 1 l 4 + 8 -+ + _

Marine Area E 170 -- 65 18 . 170~ 160 1Marine Area F

869)9 Wird Speed (knots) -- I P. YrdS0 d .'o
I( C) 3I 0 7) 3~ a,.1 714 No0me31*

a 2 + +1 + + Buh ovide a Unal liet C

+ + 2
Northeast Ca3 3

6 f10 2U i'naja + '

F21 
E

0.' 3 ~ '2 Khatirka-in-Chukot -

0 + i + iRomnanzof

-7-.2-+

7 Ai Teprtri xrmepi



11-170
Nikol'skoe Khatirke-ln-Chukot Ugol'najo Ruhte Providenja

565 Wind Speed (knots) 3396 Wind Speed (knots) 4857 Wind Speed (knots) 4519 Wind Speea li'ots
T IP 0-4- 2- I T EMP 0-4- 22-TEP 0- TEMP - 4- 1- 22-

(C) 1( 2 31 .4c 1 11 3 ' 2 33 34 (3C) 1 10 21 3 344C 3 10 2 2 1  3 3, 34

4'? 0 0 0 0 f 0 ?B +~ + j01 08 + I + 01 01 a + ! - -I
'0.'' 1 3 0 0 0 6.' + + + 06.7 + 1 +4 , 0l r.'7 1

8.9 + + + + 0 4.5 " + 0 4,5 1 1 1 + 0 4,5 1 2 21 0
6.' + I + + 0 2.3 7 5 4 1 0 2.3 3 5 4 1 + 2.3 

5 4 9  
3 +

4.5 1 4 4 + + 0.1 10 7 3 + + 0.1 3 5 6 2 + 0.' 5 10 3

2.3 4 17 25 7 1 -2.-1 15 l0 5 2 + -2.-' 5 8 10 4 1 -2.-I 8 12 4
0,1 3 10 1 1 3 1 -4-3 5 4 2 1 + -4-3 3 5 6 3 1 -4.-3 + c

-2.-I 2 3 2 1 + -6.-s 2 1 1 + + -6.-5 2 2 2 I -6.-S 2 31
-4-3 . . + + T8- + + -78.--7 I I 1 ?-8,-7

1i--1-- -- t 00,-9 1 1 + + + " 10.--9 + + ' __ -10,.-9 1 + =0 I

Norheast Cape Nome Unallklset Cape Romanzof

10440 Wind Speed (knots) 21320 Wind Speed (knots) 14933 Wind Speed (knots) 18892 iV-d SpeeO 4,-o

T--P 0- TEMP 0- 4 22- TEMP 0- 4- I- 22-_ o 22 
_______1 0 '3331 21 333 C 3102 333 21C i '3 3'4

? a + 0 0 -'2 + 1 2 + 0 _12 4- 2 3 + ) 1+

+ '...'1 + 2 2 + 0 ',l 1 4- 3 2 -, 0 8.9
4.5 1, 1 1 - - 8,9 + 3 2 + 0 8.9 1 4 3 0 6. 2
23 3 6 3 6 1 34 0 4, 2 0_ 5 _

0' 6 15 1 1 3 1 4, 1 5 4 + 01 4.5 2 7 4 + 0 2.313 6 6
i -2.- 4 8 7 1 1 2.3 2 9 6 + + 2.3 311 5 + 0 0.' 4 8 C

-4.-3 3 6 4 0 0.1 11 7 1 + 0.1 3 1 1 3 + 0 -2.-' 3 51 6

-.- 2 I 0 7-2'- 2 6 2 + -2.-1 1 4 1 + 0 -7.-3 2 ;
8 4 2 I 0 - 4 -4-3 1 3 + 0 -6.-

'0-9 1 0 .- 5 + 0 -6.-5 + 1 1 0 0 -8.-
; - l l1i_ . 2 3 1 4- 0 _-' 1 0 _ -'__ l

Cape Newanham King $elmon Port Heiden Cold Bay

19580 Wind Speed (4,nots) 7835- Wind Speed (knots) 6326 Wind Speed Lknots) 13153 Wi nd Speed (kr'os
TEMP 0- 4- - - TEMP -TEMP 0-4- - - TEM4 0- 4- r 2'14°il 22C Ill) '11 °C 3 01 2,2 ' 2c) 1 2-- 31 Il 1 3414 214 3 33 1 - I.1' 33'?3

1 + o 0 + 1 + 0 +1 + + 4 + 4l o 0 + , ,
'0., 1 1 + 0 0 1213 +. 3 2 + o 12,13 1 1 2 .,1 +'2.' 1
8.9 2 2 1 + 0 ,0.,, 1 4 4 1 + .o ... . 2 3 1 o ,o., _ 

1
-

6.7 4 5 3 + .4 8.9 1 5 4 1 + 8.9 + 3 41 1 +8.9 2. 2

4.5 5 7 5 1 + 6.' 2 9 1 + 6.7 1 + 8 2 + 6,9

2.3 7 9 7 I + 2 , 8 5 1 + 4,5 2 8 7 1 0 4.512

0.1 6 9 7 1 + 2 _ 10 4 + I 2.3 3 11 6 1 2.3

-2.-' 2 4 3 + 0 o., 2 8 3 + 0 0., 3 9 4 + 4 0.6

....- jj2 j -2 + 4 0 -2.- , 1 3 3 ± 0 - 2.' +---6-5 1 + + I + 0 -4- 0 1 1 1 0 04'' -4,.-3 i i i -
___+ + 1 3j4 j 4. 0 - + 0 0-

Nikolaki St- Paul Adak Shemya

2194 Wind Speed (knots) 10507 Wind Speed (knots) 22328 Wind Speed (knots) 1883- Wind Speed Ikr-ts'
TEMP 0- -, 22- TEMP 0- -TM 0 TEMP 0

_C) 0 2' 3334 .C 31 10 2' 33t34 C) 31 10 2' 33i34 C) 1 20'
12 01 + 0 0 01 10 01 + + 0 414 + + +. 0 0 1'

10.11 0 + + 0 0 8.8 0 + + + 0 12.13 + + + +4 0 00.1 + 1 01 I

8. 9 4 + 0 0 6.,7 + , 2 + 0 '0 +.. . . 0 8 . 0 9

6 4, 2 1 + 0 - .5 + 3 5 I 0 09 + 1 1 4 + 6. +
"5 2 8 7 1 0 2.3 t to 19 3- 6 1 9 9 2 44 4.+

2.3 4 16 20 6 + 0,1 1 12 18 3 +. 4,5 3 15 14 4 I 2,___15 291 812- 1 + 1 2 1 2 + -4,-3 + 2 1 2 1 + o.1 2 2 2 + + - , + + i +

-4-3 0 + + 4 + - + + + -2- + 0 0 -4-3 + 0 0 01
-6-5 0 0 0 0 0 -6,-7 +, 4 4 4 0 -4,-3 0 -6.-S 0 0 0 0 0

-7 0 01 0 0 01 -9 1 + 1 0 - + 0f 0 0 0 -, o 0 .0

May 7 Air Temperature and Wind Speed



Marine Area A IMarine Area 8 Marine Area C Marine Area D

440 W~rrd Speed (knots) 4350 Wind Speed (knrots) q79q VlnI 0.pee! (k, 015, 9 3 ) W- Sd peed(~'l

E M P j0- 4- 1 - 22 - -EM 0- 4- 1011- 2 2- TEM4P 10- 14- - 2 4 11 :22-
Opj 3 C ' 3 4 4 ~) 3 0 21I 33 ?34 (,C 3 0I 2,1 '0' 2

40 -- g 0 O lj -12 + I- 0 0 0) +' +' + 14.

8.9 1 + + o ofr + 0l 0 0 '0'

6.' + + +. 8,9 + + + + 0 .+

4.5 + 2 3 1 +4 6.1 +- 2 2 + +. 2, 3 4__ _ _ _

2.3 2 !1 0 3 1 4.5 1 6 8 2 4,5 z q 1 1 ' 6,7

0.' 5 19121 4 1 2.3 2 I 15 47 + 2,3 1 - 45

-2-- 1 _5 _ 2 + 0.1 2 8 13 4 1 0.1 6 2' 3 .- 6
0_ _ -_1_ 1 -52- 2 2__

-650-4-3 4- 112 1 -4-3 -2,- ____I______+

Lli.l5 +_+ + +__ _
0-+,-' 0 -6- + + +± -6*-5 -- 4-

t-9 0 0 -7I~ +- + + + 05 c' (

' 3 +1 1 '_0 Ue I eel

0.9~~~~ '1 2 11 +rtea

2.3 8 9 2

+ + KhairkaIn-Culio

+a +ide

--- 0- 4 CeRaz

I Ol 0-4-3E

-0-04

Air empeatue Exreme Ma
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Nlkol'Skoe Khatirka-in*Chuko! Ugol'naja Buhts Providenja

5456 Wind Speed (knots) 3364 Wind Speed (knots) 4856 Wind Speed (knot-) 4473 Wind SPoed (knO!S)
TEMP 0- - 22- TEMP 0-1- - 22- TEMP 0- 4- - 22- TEMP 0- 4- 'I- -

C) 2 3 C) ( 2 33 34 
0  

0 2 331 34 1C) 3 12 3 34

114 + + + 0 0 14 1 1 + 0 ,4 T 2 + 1_4 1 1 + O 01

12.)1 + + + + 0 12.13 + 1 I + 0 12,13 1 1 1 + + 2.13 2 o
10.11 + I + + 0 10.11 1 + + 0 0l 1 2 1 + + 10. i. 2 +! 0

8,9 1 2 2 + 0 8.9 2 2 1 + 0 8.9 2 3 2 1 + 8.9 34 0 ' C

6.7 2 10 10 2 + 6.7 5 4 2 + 0 6,7 2 5 4 1 + 6.7 5 8 2 0 u

4.5 4 16 19 3 + 4.5 13 10 5 1 + 4.5 4 7 6 1 + 4,5 9 13 3

2.3 4 10 10 2 + 2.3 16 10 6 + 0 2.3 5 12 9 2 + 2.3 11 15 4 +

0., +l 1 1 + . 6 3 1 + 3 ol 3 4 4 1 +J 0.' 5 r 1 0 r

-2.- 0-2....... 3 1 +2- I 3+1 + 2- 3 2 '
-.- 3 0 o 0 0 0 -4.-3 - + 0 + + + -.- ) -4,-3 1 0
--5 0 0 0 0 0 5-5 0 0 0 0 0 S-5 + + + 0-+-- +, + 0 0

Norheast Cape Non,. Unalakleas Cape Romtnzof

9923 W-nd Speed (knots) 20628 Wind Speed (knots) 144-8 Wind Speed (knots) h'5 W*"d Speed nots,
TC 3p - 40 11- 22T EMP 0- 4-0 I- 22- ITEMP o- 4-0 11-1 22-3 TEMP o 4-0' -

0- ' 2il 1 3 ' 2 33 z31C(° 3 (1c 2 3 2 A9 12 33;340 33Cw3 (0C) 3 2 331 4

14 + + 0 ' 16 + 32 + 0 tie + I I + + 6 + I I

'2-,3 + 14.15 + 2 116.17 + 2 1 +- + + ,

0.' 2 +23 5 2 + 10 14.15 + 3 2 + 0 12. 3 t +p
8,9 1 3 2 + 0 '0.1 8 3 + 0 12.13 1 8 4 + + 20.1 2 5 -

6.7 4 8 5 1 1 8 1 7 4 + 0 10.11 3 13 5 + + 8.9 1-
4.5 4 9 5 1 + 6,7 3 1 5 + 0 8.9 3 10 4- + 0 6.7 4 9 i 

0

2.3 7 13 6 + 4,5 2 9 5 4 0 6,7 3 11 4 + 0 .9 +1

0, 6 1 1 - -D '. 2, 2 4! 0 4.5 2 6 1 2 - 0 1 2 3 9 + I

-2.-' 2 2 -p 0 0.,' 2 + 0 2.3 1 2 3 3 .
-4.-3 + 0' + I + 0 0 0.1 . 2 .-- [ 1

C,_ - 0 0 '- ++ + 0 0 _-- +- +0

Cape Nawanham King Salmon Port Heiden Cold Bay

:033 Wr'd Speed ( knots) 1 '756 W-d Speed (knots) 6135 Wind Speed (knots) 12720 W.nd Speed (knos
TEMP 2 T M - - TEM P 0- - 22 TEMP 0- - 2-

2C 3'0- (, oc) 2 4C 10 lO• 21 333 34

-16 ? , 2 01 + 01 + + 0 01 16 0 + 5 4
14.5 6 1 + 0 8,1 + I 1 + 0 6.17 + 1 0 14.15 + + +

2.3 2 2 3 2 + 0 4,15 + I + + 2.13 4 2 +
40.1 4 6 2 + 0 4 +5 4 3 + + f2.,3 + 3 4 + 0 0.1 + 5 I ' 7

8,9 5 8 4 + 0 12.13 1 7 4 1 + 10.11 1I + 8.9 1 610 3
b.7 9 14 7 1 0' + 8.9 2 9 6 1 + 6.,171 1

.5', 8 5 + 8.9 2 I1 -4 + + 6.7 5 14 8 1 + .45 1 6 9

2.3 3 5 3 ,7 3 21 5 + + A,45 3 7 3 + 0. 2.3 + 2 4
-0,' I 1 + + 4.6 2 + + 2,31 2 51 2 +- 0 0., + I)-2.-' - +' - 0 0 2.3 I 3 1 + 0 0.' 1 1 T 0 0 -2.-1 + 0

9-3 0 0 0 + 0 9' + 1 +- 0 0 0-3 0 0 0o

Nikolski St. Paul Adak Shefnya

2200 Wnd Speed (knots) 10026 Wnd Speed (knots) 21571 Wind Speed (knots) 18373 Wr'g Speed (kols'
TEMP 22- TEMP 0- 22- TEMP 0- 4-jI- 22- TEMP - 4- '22-43 ?C4) (,C) 1 2 3( C) 1 C 20

C1 3' 21 34)0) 3 10 21 3133 ~1 3 ' 2' 3 31434 1 C) 3 0 '333

4 01 + 0 0 0 4'4 0 + 0 01 01 416 +- 4- 4 0 0 .4 1
12. r3 + + 0 0 0 12.13 0 + + + 0 14.15 4 4 4 +- 0 12.13 +4- +1 0 0

'0.'' + I + .0 10.11 0 1 1 + 0 12.13 + 1 + + + 10.11 + 4- + 0

8.9 * I 1 + 0 8.9 + 2 3 + 0 10, f I 3 2 + + 8,9 + 1 0

6., 2 11 '0 1 0 6,7 + 10 14 1 + 8,9 1 7 5 I + 6,7 3 11 1r' 2 +
4,5 3 18 16 +4 4,5 1 13 16 1 0 6.7 5 22 16 2 + 4,5 5 18 24 3 +

2.3 2 10 12 3 + 2.3 1 10 14 1 + 4,S 4 12 9 2 + 2.3 2 6 + +

0.1 + 4 1 1 0 o, + 4 3 1 0 2.3 1 2 1 4 0 0.' + + 4- 0 0

-2.-I 0 01 0 0 0 -2.-1 + + + + 0 0,1 + + + 0 0 -2,-I + 0 0 0 0

-- 3 0 0 0 0 0 -4.-3 + 4. + 0 -2,-, + 0 0 -4-3 0 0 00 0 0

I-s 0 0 0 0 0 ,- 0 + 0[ 0 0 1-3 0 0 0 0 0 ,-s 0 0 0 01

June 7 Air Temperature and Wind Speed
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Marine, Area A Marine Area B Marine Area C Marine Are. D 1.7

2656 Wind Speed (knots) 6364 Wind Speed (kno-S) 10565 A~nd Speed (k11ots) C)'871 VV nO Speed (iknots)

TE P 0- 14-0111-1 22 - TEM4P Q- ,4- ()1-, 122 TEMP 0-3I4,0 1',2-' 33k4 -3 __ _ 33- !22 4

914 + +1 + 0l 0 614 0 0 0 0 0l +1 + 0 01 1 16 1 CU 0 0 i

12. 1 T + I1 + + 0 12,13 + I + -4 - - tT1451 -
10.11 1~ 21 2 + 0 +01 +~1 ~ + - 12. 13 ? -+ 2,3 1 

,9 1 3 3 1 0 ,9 1 4 2 10.11 22 0 13

.7 2 7 6 I +67 3 13 14 3 + 8.9 3 8 6 21 8

4,5 2 13 10 2 1 4's 314 17 3 1 + 6.7 3 12 1 1 21 6__ 1_511,

2,3 3 12 10 2 + 2.3 2 6 7 1 4+ 4,5 2 10 1 1 21 4.5 2 8 3.
0.1 1 7 4+0 0.1 1 2 2 ++ 2.3 4 61 2.3 + 111

-. + I 1 + 0+2-I 4 + +- 0 0,1 + 4 1 2 0.,1

-".-3 + I+ 0 0 0-.-3 0o 0 +0 0 -2.-1 + + +- I -+

000 0 0- 1000 0 0 - 0 +1 + ___ S-3Ota0 c I O5'

Marine Area E 170 517

1 1703 Wi~d Speed (knots) i8' 0 dsed(--
TtI 0- 34-0 i TI 1-

l 0 + + 0 2 Buhtar )do a's___
.. ,5 + + +1 0
12.13 4 1 1 +1 14!.

'0.'' 1 3ot 3t I 4

. 2 3 I 3 1 1 a2

6.7 3 15 20 6 14
1. 9 Khatirka-In-Ch t 2 Q l

2. 4 .+ I + +4.3 4

0.1 0 + + + + I no .
-. ' 0 +. 0, 0 0

r- 0 00 00 0 0

Ikol'akoo

IdBa

7 Air Temperature Extremes June
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Nikol'skoo Khatlrka-ln-Chukot Ugol'nsja Iuhte Providonia

5353 Wind Speed (knots) 3221 Wind Speed (knots) 4945 Wind Speed (knots) 4421 Wind Speed (knots)
TEMP 0- - - 22- TEMP 0- 4- 1- 22- TEMP 0- 4- 1"- 22- TEMP 0- 14-
(OC) 3 10 21 33 434 1C°) 3 1 2 331,34 C 3 ( 3 30 2'C) 3 _34

,18 0 + C 0] 918 + +. 4. 0 0 918 + 1 1 + 0 9'8 4+01 +
1 6.17 + + - 1 0 6.17 + - + + 0 16,17 1 1 1 + + 16.17 + 01
14.15 + + + 0 O415 1 1 1 + 0 14.15 1 2 2 + 0 14.15 2 1 

2.13 1 3 I + 0 12.13 2 2 2 + + 12.13 2 5 4 1 + 12,13 2 5 i ,

10.1 2 6 5 T 0 0'' 3 2 1 + 0 10.11 2 5 3 1 + 10.11 6 1

8.9 5 14 17 3 +8,9 1 8 4 + + 8,9 4 9 6 1 + 8. 8 14 3 01 c
6.7 41214 4 4 6,7 16 12 5 + + 6.7 4 9 8 2 + 6.7 10 16 3 4 01

4.5 1 2 3 I 01 4,5 10 7 4 + 0 4.5 3 6 6 I + 4.5 6 9 _0

2.3 + + 0 0 2.3 2 1 + + 0 2.3 1 2 2 + + 2.3 2 2 1 0 c
0. + 0o 0O, 0,1 - 0 0 0 ,1 4. + . 01 c

- 0 a 0 0 0- 0 4. 0 0 0 9-1 0 + 0 0 + c - O

Norheast Cape Nome Unelakool Cape Romanzof

10595 Wind Speed (knots) 213 W ind Speed (kr.ots) 15859 Wind 5peed (nl..1 18686 Wind Speed (knots,
16MP 0 - - 22-, TEM.P 0- 4- II- 2- rEMP 0- 14-0 - 22 IEMP 0- 4- 1-
C 1 2' 33 1)c1 3 2 33t34 '-M 3 10 21 3334 (t34C) 3 2 3334
.18 +. +1 + +. 0 -20 + 1 + 0 4922 + +1 + 0 0 .18 4. +1 0

16.17 + + 1 +1 0 18.19 + 1 1 + 0 20.21 + I I + 0 16.17 1 1

14.15 + 1 1 + 0 16.17 + 3 + + 0 18,19 + 2 1 + 0 .... 5 1 2 1 j
12,13 1 3 3 + 0 14.15 1 4 2 + 0 16,17 1 6 2 + 0 12.13 2 3 C

10.11 3 8 6 1 + 12.13 2 10 4 + 0 14.15 2 9 3 + 0 10.11 4 10 6 + 01

8,9 4 9 7 1 + 10.11 3 14 6 4 + 12.13 4 15 7 +1 + 8.9 5 11 7 4 0
6,7 5 131 1 1 + 8,9 2 11 6 + 0 10.11 3 14 8 0 6.7 5 13 7 +! O

4.5 2 6' 4 1 6,7 210 6 + 0 8.9 ! 5 3 + 0 .,5 2 4 3 0
2.3 1 2 2 + 0 4.5 1 3 1 + 0 6,7 1 3 2 + 0 2.3 + 1 1 j 0
0, 1 + +1 + 0 0 2.3 +1 1 + + 0 . 1 + + 0 0.1 + + + 00

0-' 0 0 0 0 ' + + + + 0 3 + + + 0 0 _-' 0 0 0 0 0:

Cape Newonham King Salmon Port Heiden Cold Bay

19391 Wind Speed (knots) 18345 Wind Speed (knots) 5917 Wind Speed (knots) 13871 Wind Speed (knots)
TEMP 0- 4- - 22 TEM 0- 14- 0 - 22-3 TEMP 0- 4- 01- 22- TEM P 0- 1 l

(CI 3 12 33934 (2C 3 0 2 3 3 10 2 333 ( C) 31 1 21 33J43
918 + - + + 0 422 + 2 1 + 0 920 + + I +1 0 -18 0 + + 4 0

16.17 1 1 + + 0 20.21 + 2 1 + 0 18.19 + I 1 +1 + 16.17 41 + 1I + 0

14,15 2 2 1 + 0 18.19 + 3 1 + 0 '6,17 + 2 2 + 1 14,15 + 1 1 + 0
12,13 4 5 3 + 0 16,17 1 5 3 + 0 14,15 + 3 2 1 + 12,13 +i 3 6 +

10.11 7 12 6 + 0 14,15 1 6 3 + 0 12,13 2 7 5 1 + 10,11 I 10 16 5 +
8.9 7 13 8 + + t2.13 2 11 5 + 0 10.11 3 14 7 1 + 8.9 1 9 15 4 +

6.7 6 to 7 -+ 0 10.11 4 16 6 + + 8.9 3 11 8 1 + 6,7 1 7 11 2 +
4.5 1 2 1 4 0 8.4 3 10 3 4 + 6,7 3 9 6 + 0 4,5 +L 1 1 + 0
2.3 + + + 0 0 6, 2 5 2 + 0 4.5 2 2 + 0 0 2.3 + + + .0 0
0.1 0 0 +. 0 0 4.5 + 1 + 0 0 2.3 + + + 0 0 0,1 0 + 0 0 0

1-' 0 0 0 0 0 93 + + + 0 0 41 +1 + 0 0 0 -- 0 0 0 0-

Nikolaki St. Paul Adak Shemys

2484 Wind Speed (knots) 10306 Wind Speed (knots) 22239 Wind Speed (knots) 18976 Wind Speed (knots)
TEMP 0- 4- '1- 22- TEMP 0- 4- 1- 22- TEMP 0- 4- I- 22- TEMP 4- 1122-31
(-C) 3 10 2 331434 C) 3 10 2 3 3 4 . C) 3 1 2 3 _34 (C) 10 3 10 21 3 3

'16 C 0 0 0 0 r16 . + + + 0 0 918 . . + . 0 416 0 0 0 0t
14 15 + + + 0 0 14,15 0 " + 0 0 6. 4 + + + + 14,15 4 + 4.
12,13 + 1 1 0 0 12,13 + 1 + + 0 14,15 + I 1 + + 12,13 + + + + 0

10,11 1 4 4 + 0 10. 101 + 3 4 + 0 12.13 I 4 4 1 + 10.11 1 4 4 + +

8.9 1 9 6 1 0 8.9 1 10 13 1 0 10,11 3 11 9 1 + 8,9 3 13 13 2 4.

6.7 2 23 19 2 + 6,7 2 2414 1 0 8.9 4 14 10 1 + 6,7 6 20 23 2 +
4.5 1 8 10 2 0 4,5 1 7 5 + 0 6.7 6 14 9 1- + 4.5 1 3 3 + 0

2.3 1+ 1 1 + 01 2.3 + 2 1 + 0 .'5 1 21 1 + 0 2.3 + . + + 0
.1 0 .0 0 0.1 + . + 0 0 2,3 + +1 + + 0 0.1 0 0 0 0 0

-2-I 0 0 0 0 0 -2.-f + + 0 0 0 0 0 010 0 0 0 -2.-I 0 0 0 0 0

9-3 0 0 0 0 0S -3 0 0 0 0 0 4-' 0 0 0 0 0 S-3 0 0 01 0 0

July 7 Air Temperature and Wind Speed

" . . ... .... ... . -- - - m m L -,,,~mm m m m n m
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FMarina Area A Marine Area B Marine Area C 7Marine Area D

4770 Wind Speed (knots) 6134 Wind Speed (knots) 10077 W,nd Speed (knots; 9609 Ainl Speed (knots)
TEMP 20- TEMP 0- 4- I- 22- TEMP 0-o-'I '22-

. C)__ ' 1 0 111 331434 1 (0'C) I 3 '1 2) 3 4 1.C 3 4(0);21233 3 C 1 2': 33 2-34
____ + + + + 0 418 0 0 0 0 01 2 _++___ + '

16.17_ + 1 1 0 b o67 + 0 0 1617 + + + + +

82.9 2 10 2 2+ + +. 3 13 16 3 1- 2. 1~~ 2~ +~
0. 2 5 6 1 + 10,11 1 4 4 + + 10.11 3 9 8__11___ 7__ 1 9+

8,9__ 2_ __0 169 , 1 6 3 +89 3 3 1 3 13118

6.7 3112116 21 +1 6,7 3 16 20 4 + 6,7 7 11E 2(,7 291 3 +

____ 1 5 6 11 + 4,5 1 4 4 +- + 4.5 1 3 1 1 -. +I
2.3 + 1 1 + + 2,3 + + ?i - 023 + 0- 2.3

_+ + + ++ 0~ + 0 0 0
0.1 + +0 0. + + + 01

Morio Area E 65-- - 10 F .,.A.

12380 Wind Speed (knots) i ' 2 IN 1,I e0.. I
rtMO 0- 14- ?.- 2-- 1

C) 3 t 2 3 43,110 ' ' 10 1 2 3313.
I's . .- . . 0 uhaP n le 1

.5 + + + -'.

i2*13 1 4 5 1 No he4
'0,) 210 13 4 + 'le23
6.9 __a '2 18 57 4-I o' 2 1 9

67 I 6 8 2Khatirka-In u O9 1 9 14 4
+. 0 2 4- ++

0.) 0 . . .- 0 o an.
o-) 0 + 0 0 0

A
(1 ae V n

ib 
do \1 I

7 Air Temperature Extremes July
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Nikol'okoe Khatlrke-in-Chukot U0ol'nois Buhts Providenjo

5308 Wind Speed (knots) 3285 Wind Speed (knot,) 4852 Win, S-,4, (k-- 4490 Wnd Speed (knots)

0 4- 11- 22- TEMP 0- 4- 1- 22- TEMP 0- 3- 1-1 22- TEMP 0- 14-01- 22-
(

0
C) 3 1 2 331t14 (C ) 3 10 2' 33 34 tC ) 31 2 3 34 .C) 3 1 21 33 i34

a20 + 0 0 0 + 8)8 + + + + 0 ?18 + + + + 0 418 + + + 0 0
18,19 + + + 0 + 16.17 + 1 + + 0 16.17 + 4 + + 16.17 + + + 4+ 0
16.17 + + + 0 0 14.15 1 + 0 14,15 + t -4- + 14,15 + + ". 0 0
__,_ + 1 + 0 0 12.13 2 3 2 + 0 12,13 1 3 2 1 12.13 2 4 1 0 0
12.13 4 10 7 + + 10.11 3 3 2 + + 10.11 2 4 3 t + 0.17 3 7 2 + 0

10.11 4 t4 t3 2 + 8,9 15 1 1 5 1 + 8.9 4 10 9 2 + 8,9 8 15 4 + 0
8,9 6 13 14 4 t 6,7 17 12 6 1 + 67 5 t t2 6. 7 6.7 I 15 4 + +

6. 1 2 1 1 + 4.5 5 3 1 + + 4,5 3 5 5 3 1 4,5 7 7 2 + +

4,5 + + + 0 0 2.3 1 1 4- + 0 2,3 1 1 1 1 + 2,3 3 2 + + 1 0

2,3 0 0 0 01 0 0,1 + 0 0 + 0 0.1 + + -4 0 + 10. + + 0 0 0

-1 0 0 0 0
I 

0 -' 0 0 0 0 0 0+ 7 + +. 0 0 Oj

Norhelt Cope Nome Unelaklet Cap* Romenzof

10869 Wind Speed (knots) 21802 Wind Speed (knots) 15786 Wind Speed (knots) 18764 Wind Speed )klrots)
TEMP 0 4 - 22 TEMP 0- - - - TEM - - 22-

_C) (°C) 10C) 033 t4 _
0 

C 3 21 33-341 . C 3 0 21 33'I
a-18 o0 + + 0 ? 20 + +1 + 0 0 ?20 + I I + 0 486 + + + 0

16.17 + + -4 + 4- 1819 + 1 -- 0 0 18 +19 4 1 I + 0 16,17 + 1 + - c
14,15 +-, 0 1 + I I + 0 16.17 1 4 2 + 0.1.5 1 2 1 +

12.13 + 2 .4- +5 + 3 2 + 0 14.15 1 6 3 + 0 12,13 2 6 3 + 0
+0 2 8 7 1 '2.13 1 8 5 + 0 12,13 3 13 7 + 0 10.11 4 11 8 * '

8.9 4 13 I 1 1 + 10,11 2 15 IC 1 +10,11 4 16 11 1 - 8.9 4 13 10 1 t

6.7 4 14 11 2 + 8,9 2 12 8 1 + 8.9 2 7 4 + 6.7 5 12 8 1

4,5 2 4 5 1 0 6.7 2 8 5 1 + 6.7 1 4 2 +1 0 4.5 1 2 1 + I

2,3 1 1 1 + + 4.3 1 2 I + -0 4.5 + + + 0 2.3 4 + C'
0.1 + + + 01 0 2.3 1 2 + 0 2.3 + 1 + 0 0 + 4- 04 -

9- 0 0 0 10 06 - 0 09 - 1 4 - 0.0

Cope Nowenhorm King Sailmon Port Heiden Cold Say

20043 Wind Speed (knots) 18824 Wind Speed (knots) 5631 Wind Speed (knots) 14377 Wind Speed (knots)
TEMP 22- TEMP 0- 4- - 22- TEMP 0- 4- - 22- TEMP 0-14- - 22-C) 3C 3 10 2 33 C) 3 101 ,334 1 2 33434

-20 0 ?2 + 1 0? 22 + + 0 220 4 * + 0 120 0 -+- - C
18,19 + + 4- + 20.21 1 1 + 0 18.19 + 1 1 + 0 18.19 ,1r 4 4- 0

16.17 4- 0 8,19 + 2 1 -4 0 16,17 4 2 2 1 0 16.;7 + + 1 o C
1___ - 16,17 +- 4 3 + + 14,15 1 3 3 1 0 i4,15 1 2, +

12.13 3 6 5 1 01415 1 6 4 1 + 12213 .

4- 1 4- 9- 8__ 1_ 2 13 +4 8400
8O,9 a 17 1I1 1 12,13 2 13 7 1 + 10.11 4 16 T 2 1 + 10.11 1 2 22 7 ,

.6 1 01 1 + 10,1 - 4 16 7 8,9 4 10 8 1 -8, 1 3 !4 26,7 ,3 5I 4 + 08,9 2 8 3 4. 06,7 2 3 1 +. 0 6.7 1 T41 4 + '

0 4-0 4+ 0 0 4.5 1 1 + 0 + 2._ + + 0 . ++_

__ 0 0 0 0 T3 1 1 + 0 0 . - 1 _ 0 0 1 -1

Nikolski St. Paul Adak Shoemyo

2464 Wind Speed (knots) 11089 Wind Speed (knots) 22299 Wind Speed (knots) 18894 Wird Speed (knots)
TEMP 0 4- - 22- TEMP - 4- - - TEMP 0- 4- - TEMP 0- - - 22-
(C1 3 0 21 33134 (

0
C) 1°3 10 23C) 1 1 2 3 33 C 1 3 1 21 33,4J446 0 0 0 0 0 -18 0 0 0 0 0 .420 + + + - 4- ) Id0 0 0 0oi 0

14,I5 )0 + 0 0 0 16,17 0 + + 0 0 18,19 + . . + 4- 16.17 + 0 + C 0
12,13 + 1 I +1 0 14,15 1 + + + 0 I6,17 4 1 1 + 4 14.15 + 4 0

01) 1 5 6 1 0 12.13 0 1 4 +- 0 4.15 2 2 2 1 4- 12,13 + 2 2 + 0
8.9 2 11 10 2 + 10,11 + 5 10 1 + 12,13 2 7 8 2 - 10,11 2 13 14 2 4-
6.7 4 22 21 4 + 8,9 1 17 ;6 3 + 10,11 5 14 14 2. + 8,9 5 19 25 4 +

4,5 1 4 4 1 + 6,7 I 14 14 2 - 8.9 4 1 10 2 U 67 2 5 4 + 4-
2.3 + + + 0 0 4,5 + I1 1 +0 6,7 2 5 3 + + 4,5 + + 0 0 0
0.' 0 0 0 0 0 2,3 + 4 + 0 0 4,5 + +- T - 0 2.3 0 0 0 0 0

-2.-T 0 0 0 0 0 0,1 + 4- 0 0 0 2.3 + + 0 0 0 0.1 0 0 0 0 0

l-3 01 0 0 0 0I0 _0 81 4 4 4- 0 0 *-1 0 0 0 0 0

August 7 Air Temperature and Wind Speed
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Marine Area A Marine Area 8 Marine Area C Marine Area 0

4677 Wind Speed (knots) 3683 Wind Speed (knots) 8537 Wind Speed (knots) 9657 Wind Speed (knots)
TEMP 0- 12-- ., 22-TEMP 0- - I- 22- TEMP - 4- 1- 22- 3 TEMP 0- 4- 111- 22- 31 4
'°C) 30 21 334('C) 3 0 21 334('C) 3 10 21 34 634 (Cl 3 10 21 334 34

?18 + + 0 0 ?18 0l 0 0 0l 0l 220 +- + +- 0 + 1 20 + +- I0 + 10
16,17 + + 0- ( 16.17 0 + I + + 18,19 + + + 0 01+ + 1 0 0

14,15 + + + 0 14,15 + + + + 16.17 + + + - +l + + + 0

12,13 1 3 2 + + 12,13 + 1 2 + 0 14,15 + 1 1 + + 14,1 - 1 1 + +

10,11 1 6 8 1 + 10,11 1 7 13 3 + 12,13 1 4 3 1 + 12,13 1 4 5 1 +

8,9 21217 4 + 8,9 21229 9 1 10,11 21217 5 + 10,11 311 15 5 +
6.7 31313 3 + 6,7 1 5 7 3 + 8,9 21422 6 + 8,9 31219 6 +

4.5 + 4.5 + + + + 0 6,7 - 2 4 1 + 6.7

2.3 + . . .- 0 2.3 0 + + 0 0 4,5 + + + 0 4,5 + + + +

0.1 + + . ( Q 0,1 0 1 0 0 0 2,3 0 +1 + 0 0 2+ + + 0j -' 0-0- 0 +! 0 1- 0 0l 0l 0l 0 41 Ql 0 0 0 0 - 1 +-[4 + 00

Marine Area E 1 70- 65' 81C10 MaieAe

13443 Wind Speed (knots) 11808 4.sd Speed IkOtS)
7 11 0- 4- T;") 0-j2-ji2i

330 1 +1 +1 0 .+BhaPolUa4 2 1O
10.19 + 4+ + -20.21 + + 0 0

1..,L I I 4 + ort tCae, + I +

-- !l I 2 3~! ± II+I
12.13 I 7 11 4 + + 3 5 1 +

10.13 2 10 20 6 1

1.* I 6 0 3 + Khatirka-ln'Chu°t 27 ,1
_.' 1 2 2 + 3 4 +

+,, + oe 6. . . .... . . .1
2.3 0 0 + e0~az_

+ + , . , ,, .+ 0 o , * 0

<12

II 4 4 4 +
- 127 Ki

L e~wenhemarn ~

klSt. Paul

i 1

7 Air Temperature Extremes August
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Nikol'skoe Khotirk-In-Chukot Ugol'naja Buhta Provldenja

5265 Wind Speed (knots) 3160 Wind Speed (knots) 4796 Wind Speed (knots) 43 14 Wind Speed (nots)

TEMP 0- 4- II- 22- TEMP 0- 4 1"- 22 TEMP 0- 4- .1- 22- TEMP 0- 22-
°C) 33c1 20C) 3 3 C) 3 10 21 3]334

a18 0 0 0 0 0 -14 + + + 0 0 414 + + + 0 + _, 0 0 0 0 0

16.7 0 + + 0 0 12.13 + I + + 0 12,13 1 1 + + 0 12.13 + + + 0 0

14.15 0 + 0 0 0 10,11 I 1 1 + 0 10,11 + I I + 1- o f 4- 2 + + Q

12.13 + 3 2 I + 8.9 5 4 2 + 0 6,9 1 2 3 + B.9 2 4 2 -

t0,1' 2 8 1 1 3 + 6.7 13 10 7 1 +, 6,7 4 7 7 2 + 6.7 5 1 1 4 * o
8.9 5 15 17 4 1 4.5 9 7 6 2 + 4,5 4 7 10 3 1 4,5 9 13 ,1 r
6,7 4 7 6 3 + 2,3 6 5 5 2 + 2.3 4 7 9 4 2 2,3 9 1 1 5 +

4.> 2 2 2 1 + 0,1 2 1 1 I] + 0,1 I 2 3 2 1 0,' 4 3 2 + ?

2,3 + : + + 0 -2.-i t , , + -2.i 1 1 2 2 1 -2,-' 3 2 0

0, + + + 0 0 -4-3 . 1 + + + -4.-3 + 1 1 1 + -4,-3 1 + 0
_-I + 0 0 + +--5 + JO 0- S- + 1 + +-5 +_0 0

Norheslt Cape0 Nome Unslakleot Cape Romenzof

10867 Wind Speed (knots) 21073 Wind Speed (knots) 15343 Wind Speed (knots) 18116 W;nd Speed (knots)

TEMP 0- - - TEMP 0- 4- 11- 22- TEMP 0- 4 -1 22-3 TEMP 0 - ,- 1'- '2 -
I. C) '14 1 011 2' 334341 0

C
) 3 0 2 33434 c) 31 10 2' 33434 I C) 1 2 3 31

14 01 0 o o 01 416 0 + + 0 + 1 I I+ 0 +' ,'

213 + + + + 01 14.15 +, + + a 0 14.15 + 1 I + 0 '5 + + 0 C

lO. + I I + + 12.13 * 2 2 + 0 12.13 + 3 3' 0 2.13 + I

8.9 1 4 4 1 1 10.,11 1 6 4 + 0 , 7 6 + 0 ,0.' 2 5 3 +
6.' 4 11 5 2 + 8.9 I 8 7 ? + 8.9 2 8 + + 8.9 7

4,5 3 8 11 1 + 6,7 2 12 11 1 + 6,7 2 12 9 1 + 6.7 3 13 13 2
2.3 - 7 1 1 2 4.5 T 7 4 + 45 2 6 1 0

23 4 .3 2 6 4 + + 2.3 1 5 + 2.3 2 5 5
-2.- 0 .1 2 5 3 + + o.1 1 4 2 + + o.1

!4- ++ -2. -I 1 2 1 + 0 Pot 1 2 + 0 -2.- +_ _ _

- 0 + 0 0_ 4 2 + + 0 3 1 2 + + 0 &-3 + +

Cape Nowenham King Salmon Port Heiden Cold Bey

19728 Wind Speed (knots) 18211 Wind Speed (knots) 6205 Wind Speed (knots) 13918 Wind Speed koots)

TEMP 0- - - 22- TEMP 0- 4- - - TEMP 0- - - 22TMP 22-0- 2 2
,0C) 310 2' 3334 31 10 2 334( 3 ()CI 1 2' 33

4 1 8 0 0 + 0 0 ? a + + + r 0 I s 0 0 + + 1 0 +1 8 0 + j + +

16,17 + + + 0 0 16.17 1 1 + 0 t6,17 4+ + -+ + + 16.17 0 0 + + 0

14,15 + 4 + p 0 + 14,15 4- 2 2 4- . '4,15 4- 1 4 + 14.15 + + + +
418 0~ 0 00_ _

12.13 1 1 1 + 0 12.13 1 6 5 1 + 12.13 1 4 4 1 + 12.13 + 2 3 1 1-

I0,11 4 9 6 1 + 10.11 2 II 8 1 + 10,11 2 8 10 2 0 10,11 1 7 14 4

8,9 5 15 10 1 + 8,9 2 10 5 + + 8,9 2 212 12 2 8,9 1 8 15 4 +
6,7 4 13 11 1 + F'7 3 12 4 + + 67 2 1081 1 0 6. 1 9 14 3
4.5 1 4 3 + 0 4.5 2 5 1 + 0 2 + 0 4,5 1 3 3 +

2.3 1 2 2 + 0 2,3 1 4 2 + 0 +,_ 1 + 0 2.3 + 2 1
01 + 1 + + 0 0,1 1 3 1 + 0 0,_ + 0 0 0.1 1 + - 00
.- 4 4- 0 0 .- 1 1 2 + 4 0 _ -_____ 4-1 0 0 5i 4- C C

Nikolski St. Paul Adak Shemya

2356 Wind Speed (knots) 10316 Wind Speed (knots) 21540 Wind Speed (knots) 18865 Wind Speed (knots)
TEMP TEMP 0- - - 22 TEMP TEMP 0- 4-
1C) 14 3° 1 1 33434C1 ) 10 21 334,C34 1 21 33434 C( 31 2' 33'It

416 0 0 0 0 0 Ti6 0 0 0 0 0 418 0 + + + 0 418 0 0 0 0 0

14.15 0 0 0 0 0 14,15 0 + 4- 0 0 16,17 -+ 4- + 4- + 16,17 0 0 0 0 0

12.13 + 4 + 0 0 12.13 0 + + + 0 14'15 + + + + + 14.15 +i 0 + 0

10.1! + 2 2 + 0 iO.11 4. 1 3 1 0 12.13 + 2 3 1 4- 12.13 + ? Ia -

0,4 1 8 8 1 0 8,9 + 8 18 3 + 10,11 2 11 11 2 + 10.11 1 7 11 3 +

6,7 4 21 22 3 4- 6,7 1 14 22 5 + 8,9 3 14 14 3 +_ 8.9 4 14 23 6 +r
4,5 1 7 10 4 + 4.5 1 5 5 2 4 6,7 5 11 9 2 4 6.7 4 8 10 2 +

2.3 + 1 2 1 4- 2.3 + 3 2 1 + 4.5 1 1 4- + 4,5 1 1 1 4+ +

0, 0 0 4 0 0 0 +1 41 2 + + 0 2.3 1 + 4- 4- 0 2.3 - + + + 0

-2.-i 0 0 0 0 0 -2,-' + + 4- 0 0 0,i 4- + 0 0 0 0.1 4 0 0 + 0

6-3 0 0 0 0 0 -3 + I 0 0 1-i - 0 0 0 0 _-I 0 0 0 0 0

September 7 Air Temperature and Wind Speed
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Marine Area A Marine Area B Marine Area C Marine Area D

3705 Wind Speed (knots) 2800 Wind Speed (knots) 9055 Wind Speed (knols) 873i Wno Speed (knots)
TEMP 0 4- I 22 - TEMP 0- - 1"-, 22 -, TEMP 0- ~ M - 4 I 2

('C 0 10 23 o3 134 (C 3 10- 21 3,1 TE34 0C 3- 1"-, 22-0,- +00 0 020 33,3 + 0 1 43 3 0 2, 33 34

. + 0 416 0 0 0 0 0 1c + 0 -e + 0
+_._ + + + 0 14'15 - + 0 02.3 + I I + 0 12.13 + + + + + 14,15 + -- -1 1 1 -. +

1-, 1 3 3 1 + 10,11 I 1 3 5 2 + 12.3 + +
15.9 1 10 3 + 8,9 23 8 18 7It.1 1 6 8 3i23

6 .7 2 0 16 4 1 6 ,7 2 9 7 7 2 8 . 6 1 3 16 i 8,9 22

4,5 2, 7 10 4 + 4.5 1 3 5 3 1 6,7
2.3. 1 3 5 3 1 -- 6,7 1 -i 45 3 6110., 4 1 1 1 o.,2 + + 0 2.3 + - -, - H 2.3

-2.-, 0 + + + + -2,-I 0 0 0 0 2.3 0 - + + -, + +

4 --3 0 0 0 + 1-3 0 0 0 0 0 9-' 0 0 O0 0 0 0 0

Marine Area E 5 170 " NA

10238 Wied Speed (knot,) L08 64.oSed,''~ 1~0985 *,,a Speed wos

"'" 3 10 2' 3 8* k . 0N CI 3"' . . .2' 3303
Ot Ip 0- Buht Proid a72- 0No1, 0- 1.- , 2- 22-3L

420 01 0 0 0 0- utarvd aki 2

",'s - 1 2 + + o t Ca
12.13 1 4 7 3 + o1'naTa

13 7 2 /) 2e

II--epeaueExrmsSetme
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NlkoI'.ko ~Khatirke-In-Chukot Ugolnega Buhto Providenja

5517 Wind Speed (knots) 3497 Wind Speed (knots) 5114 Wind Speed (knots) 4540 Wind Speed (knots)
TEMP 0- 4-011- 27- TEMP T- 4- 11-,7-, TEMP 0- 4 1"- 22- TEMP 0- - 11- 22-0

C 3 0 2 33 a34 0 'C) 3(90223 334434 1 C) 3 0 2 331434
.14 0 0 0 0 0 46 + + 1 + 0 46 + + + + + 66 0 + + + 0
12.3 0 0 0 + 0 4.5 2 2 2 1 + 4.5 + 1 2 11 + 4'5 + 2 1 0 0
totI + + I + 0 2.3 3 3 4 2 + 2.3 1 3 3 2 _ 2.3 2 6 4 1 0

8.9 + 2 3 I + 0,9 3 3 3 1 + 0, 2 2 3 2 1 0,9 3 7 3 1 +
6.7 2 6 10o 5 1 -2.-l 3 4 5 2 + - 1.-__ 3 5 4 3 -2-1 5 8 6 1 ,

4.5 3 9 10 4 1 -4,3 3 3 5 2 + -4,-3 1 2 5 4 2 -4-3 5 8 5 1 +

2.3 5 9 9 4 1 -6.-S 2 3 5 2 + -6.-5 2 2 3 4 2 -6.-5 4 6 4 I +
o0. 1 2 3 1 + -8-7 1 31 5 3 I -8-7 2 2 3 3 2 -,-7 4 3 1 + 0
-2,-I I 1 1 -+ + 90- 1 1 2 1 + -'0. 1 1 I 2 I -10 + + 0

-4-3 + + + + 2 -79.- 1 1 2 1 + -9799- 1 I 2 21 -9799 2 1 I + 0

S-5 0 0 + 0 0 -- 1 1 2 1 + '-3 1 2 2 21 2 - + + 0

Norheast Cape Nome UnleklIt. Cape Romenzof

11066 Wind Speed (knots) 21813 Wind Speed (knots) 15772 Wind Speed (knots) 18620 Wind Speed (knots)
- - Il- 22- TEMP 0- 4- - 17- TEMP 0- - l-, 22- TEMP 0- - il- 71-

(C) 34 2 (0C) 314 90 F9 331341 C) 90 29 331.34 3C) ' 9 2 3
'8 0 + + 4- 0 a8 + + + + 0 ?6 +, 2 3 4- 0 18 4- + + 4 0

6,7 + 1 2 + + 6.7 + 1 + + 4.5 +, 2 2 + + 6,7 4- 2 1 + 0
4.5 + 2 4 1 + 4.5 + 3 3 1 - 2,3 1 4 5 1 + 4,5 1 3 3-+ +j
2.3 1 3 8 2 + 2,3 1 5 6 1 T 0,i 2 7 7 I + 2,3 2 6 6 +1
0.9 9 6 16 5 + 0.9 2 9 8 1 + -2,-, 2 6 4 1 0 0. 3 7 10 2 +
-2.- 2 6 3 - 29 2 7 4 I + -4,-3 2 6 5 1 + -2' 3 6 8 2 4-
-4.-3 1 5 9 2 + -4.-3 2 8 5 1 + -6.-S 1 4 3 11 + -4.-3 2 5 7 2 +
_6,-5 1 8 2 3 2 + 5 2 + I+ -8.-7 21 4 4 1 1 -1 16- 2 3 4 +
B_,-7__ 2 3 1 + 6- 1 5 2 9 + -0,. -5 2 3 4 I

-0.-9 + + 0 906 1 3 1 + 0 -97,-T 1 + 2 1 + + -o90 4- + -+

__-I + I + 0 0 0'1 2 3 + I+ 0 C-13 1 3 1 + 0 - + + + +

Cape Newenham King Salmon Port Heiden Cold Bay

20493 Wind Speed (knots) 18846 Wind Speed (knts) 6048 Wind Speed (knots) 14379 Wind Speed (knotS)

1 - 172- TEMP 0 4- Il- 22- TEMP 0- 14-.1-l 2- TEMP 0 - 14- I- 2-(C) 3 9 2 33 3(c) 0 2 33134 9C) 3 9 2 33 634 (*C9 3 1 2 33 434
112 1 0o 0 + 1 2 +I + +9? 4- + + +[ 0_, 0 0 - 4 +

10,11 + + 4- 0 8.9 + 2 2 1 9 ,9., 4- I 2 + 0 12,13 + + 4- 4-

8.9 1 1 2 + 4- 6,7 1 5 5 I -.- 8,9 + 2 4 I 4- 10.11 + I + 1 I
6.7 I 5 5 + + 4€,5 1 6 4 1 1- 6,7 1 6 8 2 + 8,9 + 1 4 2 +

4,5 2 7 6 1 - ,3 2 8 4 4- - 4,5 I 7 9 1 + 6,7 + 5 12 5 +
2,3 3 9 9 1 + 0,9 2 10 4- + 0 2.3 I 7 8 I 0 4,5 9 5 10 3 +

0.9 3 8 7 t + -2.- 2 5 2 + 0 0,9 1 8 6 + + 2.3 I 8 12 4 +

-2.-1 1 4 4 1 + -4,-3 2 5 2 + 0 -7,-9 1 5 2 + 0 0.1 1 7 7 2 +
-4-3 1 41 -+ 1 3 1 + + -41-3 1 3 2 + 0 - 3,-9 - 2 1 + +

-6.-S 1 1 2 + + -8,-7 1 3 1 + 0 -6.-S + 2 1 + 0 -4-3 + 1 4- 4- 4-
6-7 - 1 1 + +_ -9 2 .4 1 + 0 _-7 4- 2 1: + 0 S-5 . .- + - 0

Nikolski St. Paul Adak Shemys

2428 Wind Speed (knots) 11311 Wind Speed (knots) 22296 Wind Speed (knots) 19529 Wind Speed (knots)
TEMP 0- - - 77- TEMP 0- 4-oi'-, 2- TEMP 0- 4- i- 72- TEMP 0- - 99- 22-
(
0
C) 3 9 79 33134 (1C) 3 0 2 338341(Cl 3 0 2 33134('1 3 C) '3,
4,2 0 0 0 0 0 812 0 0 0 0 0 496 0 0 0 + 0 .94 0 0 0 0 0
10,11 0 0 + 0 0 90.11 0 + +, 0 0 14,15 0 0 0 + + __2,13 0 0 + 0 0

8,9 0 + 1 + 0 8,9 + + I + + 12,13 0 . + .+ - 0,9 + 4 +. + +

6,7 + 4 7 2 + 6,7 + 3 ! I 4 + 0,99 + 2 1 + 8,6 + 2 5 2 1
4.5 2 9 14 6 + 4.5 + 4 12 5 - 8,9 1 4 6 2 + 6,7 2 8 18 8 2
2,3 1 7 14 7 1 2.3 1 6 13 5 1 6,7 3 12 16 5 I 4,5 3 7 13 6 1
0.1 1 4 8 5 1 0.9 1 7 10 4 1 4,5 3 9 10 3 + 2.3 2 5 7 3 1
-2.- + I 1 + -2,-1 + 2 2 1 + 2 13 3 6 5 1 + 0,9 1 1 1 - + +

-,-3 0 0 -4.-3 + 1 1 0 0 .9 2 1 .- 2 + + +
-6,-, 0 0 00 "7.- 4 + 4+ 0 0 -4,-3 + + + + 0

6-i 0 0 0 0 0 6-7 + + 0 00 6-3 + 0 0 0 0 S-s + 0 0 0 0

October 7 Air Temperature and Wind Speed
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Marine Area A Marine Area B Marine Area C Marine Area 0

2532 Wind Speed (knots) 1939 Wind Speed (knots) 5124 Wind Speed (knots) 8215 Wind Speed (knots)
TMP TEMP 0- 22- TEMP 0- TEMP 0-

S2 3 C) 0 2C) 0 2 33'34C) 3 0 l 2' 33134
412 0 0 + 0 0 414 0 0 0 + 0 t14 + + + 0 + -16 0 + + +
10.11 + + + + 0 12.13 0 0 + 0 0 12.13 + + + + + 1415 + + + +

8,9 + + + + + 10,1I 0 + + + 10,71 + + + + + 12.13 + + - + +

6.7 + 2 5 3 + 8.9 + 1 2 + + 8.9 + 2 5 3 + 0.' 2 2 + .

4,5 1 4 10 6 + 6,7 + 3 9 6 1 6,7 + 5 13 8 2 8.9 1 5 8 5 7

2.3 1 6 11 5 1 4,5 1 4 13 10 2 4,5 1 8 15 9 2 6,7 1 18 tO 3
o.1 2 8 13 6 1 2.3 1 6 10 8 2 2,3 + 3 9 5 1 4.5 1 5 1 1 6 2

- + 2 3 2 + 0,7 1 3 6 4 t 0.1 + 1 3 2 + 2.3 + 1 3 2 1
+ 1 1 + -2,- 0 + 1 + -2,- + + - + 0.1 + + + + +

+ 1 + 4 -4,-3 0 + + + 0 -4,-3 + + + + I -2.-I 0 + + +
4- 0 + + + + 1-- 0 0 + + 0 r-5 0 0 0 0 0 --3 + , + 0 0

Marine Areal E !0 65 - 18 " 1 - 150 Marne Area F

9032 Wind Speed (knots) '3- ' - - '0502 W-Speed (kn1tS)

2? 31 80"lpi34 I eN C 7 33

01 + + Buhte Provlde ja .l.k. ..
+1 + + + 0 ' +

2,13 .4. 7 I ... 4' 2,') +
0.?] * 5 1 'o Northeast Cape I '" 3

8.9 5 + 9 2

.,3 + 31 6 5, 1. 2. 13

.3 Khatlrka-In'Ch"i.1ot 
5 4 2

0.? a . . +. an
-2,-I 0 + + + + 

-2.-'

8l-3 0 0 + 0 0~ ' .-1 1-3 0 I+ I 1 0

/ (/ / 0 ..

/ape ham

P Id__

'aki--.--- - - - - - -- St. Paul

-0~

so-- "- \---h -

7 Air Temperature Extremes October
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Nikol'skoe Khtifrka-In-Chukot Ugol'neja Buht Providenj

5268 Wind Speed (knots) 3240 Wind Speed (knots) 4983 Wind Speed (knots) 4295 Wind Speed (knots)
TEMP 0- - - 22- TEMP 0- - - 22- TEMP 0- 4-01- 22- TEMP 0- - 1- 22-

C 21 3 3131 C1) 0 2 33434 1C0 3 10 2 33i341 (
*

C) 3 0 2' 333
:10 0 0 0 '0 0 -2 2 5 6 4 1 1-2 I 1 1 5 6 4 4-2 + I 2 I +
8.9 0 0 0 0 + -4-3 1 1 2 2 + -4.-3 1 1 2 2 2 0.1 + 21 3 + +
6.7 0 + + + . 2 3 + -6 1 2 2 2 2 -2.-1 3 5 +
4.5 + I 3 1 1 -8-7 1 2 4 3 1 -8 1 2 2 3 2 -4.-3 1 4 5 1 .
2,3 J 4 8 6 3 0-9 1 2 2 1 -'09 I I I 1 -6.-S 1 4 5 1 +
0,? 1 5 8 4 -12_

1 1  
1 2 3 2 1 - - 1 2 3 -e.-7 2 5 6 1 +

-2.-' 2 7 10 4 2 -14-13 1 2 3 2 1 - - 13 1 1 2 2 2 -0-9 2 3 2 1
-4.-3 2 5 7 3 1 615 1 2 3 2 I -6 1 2 2 -12.-I 3 413 f +

-_ , 1 2 2 1 -18,-17 1 2 4 3 1 -18.-17 1 2 1 2 4 -14,-13 2 3 3 +
-- -7 + + I1 + I+ -20,-19 +. I I 1 + -20)-9 1 1 1 1 2 -'6-15 D 31 -- .

-9 0 0 0 0 0 2 / 1 2 3 1 1 m-21 2 2 M 3 3 - 1 54 0

Norhoast Cape Nome Unalekleel Cape Romenzof

10289 Wind Speed (knots) 211 12 Wind Speed (knots) 15355 Wind Speed (knots) 17739 Wind Speed (nOts)
TEMP 0- 4- I- 2- TEMP 0- 4- 11- 22- TEMP 0- 4-01I- 22- TEMP 0- 4-I 1

I_ 111 2(' 33 3 1*C) (0 21 331_34 IC) 3 1 2' 33 34C) -3 2 33 34
4 0 0 0 0 + o + 3 6 2 + _2 1 4 8 2 + -4 + +I

2.3 + + 1 1 +3-2.-1 + 3 4 1 + -4_3 + 2 5 2 + 2.3 + 1 2 1
0' -4- 2 7 4 - 4 6 f + -65 I 2 4 I -4- 0.' 1 3 7 2
-3 8 3 +- -4.-5 3 4 1 + -8_7 1 4 5 2 + 2- 2 6 1 +

-74-3 _ 1 4 11 5 -8-7 2 5 5 1 + TO-9 14 5 2 + -4,-3 3 4 6 2 +
-6,-5 1 2 7 3 + -10,

-
9 2 6 4 1 0 -'2', 1 3 3 1 + -6,-S 3 4 5 2

8-7 1 3 7 3 + - 12-11 4 2 + + - ' 3 4 1 + -8.-7 3 4 4. 3

0.-9 2 5 2 + -.- 13 2 4 2 + - -16 s 1 2 2 I + -10.-9 2 2 3 21
121;1 + 1 2 + + -16.-15 1 2 1 -+ 0 -18-17 1 2 1 1 - --2.-I' 1 1 2

__S_ _ __ - ____ ____ ___+. +3 - 1 + -13-7 2 2 -I 0 -20-9 1 2 + + -1.-13 1 '

-4-~__ 1!-- 2 -+ + + 'J ~ ~ I 7 3S17-__

Cape Newonham King Salmon Poit Heiden Cold Bay

19267 Wind Speed (knots) 18239 Wind Speed (knots) 5524 Wind Speed (knots) 139 T9 Wind Speec (Kots)
E 0- 4- 1 22 TEMP - 4- - 22- TEMP 0- 1 22- 'MP 0- 4 -

('I 3J0 2 64 ('CI 31 IT 2 33 34 'C 3 10 2' 33 3134 1'C) '1 0 2 33 434
°C) (IC C) 22°C 331- 4

8 0 .+- 0 0 14 +I 2 6 2 - 68 4 4- 4-I + +-
6.7 1 1 + 2.3 1 4 6 I 6.7 * ± 1 I + 8.9 n+

4.5 + 1 3 1 4- O.1 2 9 4 + 4- 4.5 + 1 3 + 6,7 +11 3 2 '

2.3 1 5 8 1 + -2.-I , 5 2 4- 0 2.3 1 6 8 3 1 4.5 + 3 o 3
0.1 4 9 8 1 + -4,-3 2 5 2 + 0 0,1 2 9 6 1 + 2.3 1 8 '3 5

3 41 4 1 4 -6,-S 1 3 1 +1 0 -2.-I 2 9 5 1 + 0.' 1 10 11 3
-4,-3 3 4 5 1 4- -8.-7 2 5 2 0 -4,-3 2 6 4 + 0 -2,-I 1 4
-6.-5 2 3 3 1 + -10-9 2 41 1 + 0 -6,-S 1 5 2 + 0 -4,-3 1 3 41 21

___8,7 2 2 + -'2,-Il 1 2 1 + 0 -8.-7 + 3 2 + 0 -6.-5 + 1

o 0- 1 2 2 1 -14-13 1 3 2 + + -10.-9 +1 + -8.- + 1 + +

_- 2 3 3 1 +- -'- 3- 7 3 +- 0 -- 1 + 3 2 + 0 9 + + 1

Nikolski St. Paul Adak Shemya

2077 Wind Speed (knots) 11380 Wind Speed (knots) 20880 Wind Speed (knots) 18861 Wind Speed (.kno s
TEMP 0- - - 22- TEMP 0- - - 22- TEMP 0- 4-II- 22- TEMP 0- 4- I

110 2 331?34 1'C) 0 2' 3 ' 34 1C C) 3 0 2 3 Z34 C) 3 1 2' 331-34
-'2 01 0 0 0 0 -10 0 0 0 0 0 1I2 0 + + + 12 0 0 0 0 0
'o'1 01 0 0 0 0 8,9 0 4 + o 0 0)? + I I + 4 0,11 0 0 0 0. 0
8.9 0 0 4- 0 4- 6.7 0 + 1 1 + 8.9 + + 1 I + 8.9 0 0 0 +

6.7 0 + 2 4- 45 + 6 4 + 67 + 3 5 2 + 6.7 + + I 2 1

4,5 + 4 5 2 + 2,3 + 4 15 7 1 4,5 1 6 9 4 1 4,5 1 2 - 5 1
2.3 2 9 14 6 1 0.1 i 8 14 7 2.3 3 12 16 5 1 2.3 2 6 16 11 3

0) 8~ 17 10 3_ 12 16._ 2_ 6 16
o. 2 -2- 17 10 1 2'- 1 4 6 21 + 0.1 5 8 8 2 + 0.1 2 6 14 7 1

-2 . 2 3 2 1 -4,-3 1 3 4 24 + -2,-1 2 2 1 -- + -2,-I 1 2 4 2 +

-4.-3 +, + 1 1 + -.- 5- + 1 1 + -4,-3 1 + + 4- 0 -4-3 1 1 1 _+ +
-650_ + + 80 .-7 4- 1 1 + -65.- + + 0 0 -6-5 +

0 1 0 o( 0_ 0S-9 +1+ + + 0 S? 1 + 0 0 -7 +-_+ 0 0 0

November 7 Air Temperature and Wind Speed
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Marine Area A Marine Area B Marine Area C Marine Area D

1959 Wind Speed (knots) 2701 Wind Speed (knots) 4139 Wind Speed (knots) 7858 Wind Speed (knots)

TEMP 0 - 12- TEMP 0- 4- 1"- 22- TEMP 0- 4- 11- 22- TEMP 0-

0C) 2 334 o 0 3 10 2 33134 10) 3 10 21 33j34 1
0
C) 3 10 21 33134

8 0 + + + 0 -10 0 + + + 0 .12 o + 0 + 0 414 + + + 0 0

67 0 + I + I+ 8,9 0 + + + + 10,11 0 0 0 12,13 + + I + +

45 0 1 4 2 + 6,7 - 1 I + .9 + + + + 0 0,11 + + + +

2,3 + 4 10 5 1 4,5 + 3 6 3 1 6,7 + 1 2 3 1 8.9 + 1 1 1 +

01 1 7 13 10 1 2,3 1 5 12 8 2 4,5 1 6 14 9 3 6,7 1 3 5 2

+2-1 + 2 6 4 1 0,1 1 5 12 7 2 2,3 1 7 13 7 2 4.5 1 7 15 1' 4

-4,-3 + 1 4 3 1 -2,-I + 2 6 4 1 0,1 + 4 7 5 1 2,3 1 5 'O 3

-6,-5 + 1 3 2 1 -4,-3 + 1 4 2 1 -2,-i + 1 3 2 1 0,1 + 2 4 4 1

-8-7 + 1 2 1 + -6,-S 4- 1 3 1 0 -4,-3 4- 1 - -2.-I + + 1
10,9 1 2 1 + -8,-7 + + 1 + + -6,-5 0 4 1 + I -4,-3 + + ,-

I-_ 0 + + + 4- --9 01 + + 0 + _-7 0 + -- K-5 0 + + +

Marine Area E 170 65 17 16 Marine Area F
T;P I 9199 ;W-O Speed (-ot,

6744 Wind Speed (knots) /-- / ]

T~P0- 14-.ji 43- 1 2- 
. 022

a' B1 a1 rv + o U a Provide..... : -t

2. + Northeta e.+ _1 3 2

2. + I 7 . ..9 + 1 1 2 2 1

....
~ 

II 
3 

.0

24Romnanzof -2 +

0+ + + -3 0

t n.

1 12 n

--A6r Tem perature:Extemes 
NvembSt. Pa.,

ko'ke-4 --. -8 "

122

' 7 Air Temperature Extremes Novembe.-



, !

11-184

Nikol'skoe Khatirka-n-Chukot Ugot'neja *uhte Providenia

5423 Wind Speed (knots) 3264 Wind Speed (knots) 5188 Wind Speed (knots) 4438 Wind Speed (4-noTs)
TEMP 0- 4- 11- 22 TEMP 0 4- 11- 22- TEMP 0-

__0 31 10121 33434 1C) 3 10 21 3334 1( ) 3 10 2 33134 C) 3 2 33
46 0 0 0 0 0 ,-6 4 51 6 3 1 1-6 3 4 7 6 4 --4 1 4 5 T

4,5 0 + + + + -8,-7 1 1 2 1 1 -8.-7 1 1 22 L -6-5 1 2 2 +

2.3 + 1 3 2 1 -10.-9 1 1 1 1 + -10.-9 + 1 1 1 1 -8,-7 2 2 3

0.1 1 4 6 3 1 -12,-11 1 I 2 2 + -12.-IU 1 1 1 1 - 1 2 2
-2,-I 2 6 10 5 3 -14,-13 + 1 3 3 1 -14,-13 1 1 1 2 2 ,2, 2 3 3 +I
-4,-3 2 6 9 4 2 -16.-15 1 1 5 3 1 -16,-iS 1 1 1 2 3 -14.- 13 2 3 4 1 +

-6,-S 2 5 7 3 1 -1-17 1 2 5 4 2 -18,-17 2 1 1 2 3 -16,15 2 3 3 . +
807 21 31 41 1 + -20.-19 1 1 2 2 1 -20,-IS19 11, 1 4 24

-10-9 + 1 + + + -22.-2f 1 2 3 1 + -22-21 1 1 1 2 3 -20,19 3 2 +
17,1 + + + I + 0 -24,-23 + 2 3 2 1 -24,-23 1 1 1 1 3 -22,21 4 3 1

'-13 0 0 0 0 0 --25 £ 1 f 5 2 --25 2 2 3 40 4 -_-23 10f 3 T + 0

Norheest Cape Nome Unoleklet Cape Romanzof

9400 Wind Speed (knots) 21808 Wind Speed (knots) 15833 Wind Speed (knots) 16634 Wird Speed (nos,
TEkMP 0- - 1 22- TEMP 0 4- J1- 22- TEMP 0- 14- 01 - 22- TEMP 10 - I1 223
(C) 34 10 2 33 34 C) 3 0 2 33134 C) 3 0 21 333 ) 3 2 3 34

4-4 1 3 10 4 1 _ -6 1 61 11 3 + -- 8 1 5 12 5 + --21 1 3 8 3
-6.-S 1 3 1 + -8,-7 1 3 4 1 + -10.-9 1 2 4 2 + -4,-3 2 31 4 1
-B.-7 1 2 4 1 + - 1,-S I 3 2 1 + -,2.-l, + 2 3 1 + -6-5 1 21 2 1

- 1 3 4 2 + -12,-1 1 2 2 + + -14,3 1 3 3 2 + -8-7 2 2 3 1 1
-12.- 1 2 3 1 0 -1-13 2 4 3 -16,-15 1 2 2 1 + -lo-9 2 2 3 2
-14.-13 1 2 4 + + -16,-I5 1 3 2 1 + -8-,7 1 2 2 1 + -12-11 2 1 2 2
-16-15 I 2 2 + + -18-17 2 4 2 + + -20,-19 1 3 2 I + -14,-3 2 2 3 2
-18-7 2 3 4 + 0 -20,-19 2 3 2 4- 22.-21 1 2 2 1 + -1615 2

-20.-19 3 3 4 + + -22,-21 2 2 1 0 -24,-23 1 3 2 1 + -18
-
1
7  

2 3
-22.-21 1 2 T + 0 -24.-23 2 2 + + + -26-25 1 2 1 +-2 0

-- 23 6 5 3 1 0 ] _-25 106 1 + 0 514 2 + I+ 2

Cape Newenham King Salmon Port Heiden Cold Say

'908' W,nd Speed (knts) 18840 WindI Speed (knOts) 5839 Wind Speed (knots) 14359 Wnd Speed -cls
rEMP 0 - 4- - - TEMP 0- - - 22- TEMP T0-2 0----- ;22- - I

1"C 21 33 34 (C) __4 0 21, 33434 _C 14 1 0 ' 34 (2C) 3 10,2" 33it3_
+2 4 2 3 4 2 2 13 13 3 -+4 I. 1 i

2, 1 4 2 + 1 1 4 2 0 2.3 ,+ 3 8 3 + 6,7 - + 1
2' 2 3 1 4- -6,-_ 31 0 9,1 1 7 8 2 4-+ ~ S - 1# 3
-4.-3 3 4 3 1 + 4 1 + . -2.-' 1 6 5 1 + 23 + 4 9 ' _
-6.-5 2 2 2 1 + -o- 1 3 1 + 0 -4,-3 1 5 4 1 + 0' 1 T 0 2 4

8 3 2 2 1 + 2 2 + 0 -6-5 1 3 2 + + -2,- 1 5 6
10,-9 3+ 1 14, 13 1 3 1 +4 0 _ 6__ 7_ + 2 1 +- -4 -3 I1 5
-' 1- 2 1 1 + 61- I 2 + 0 -10.- 2 1 + 0 -o. + 31 3

143 22 2 4 + +87 1 2 I 4 0 -
... - - 1--'L ' "_ 4i_ _ - - ---- r0I- - -" ! _

'6 S 2 2 1 + + 2019 2 3 2 0 0 -+0.39
I 5 4 6 7 0 _2_ 9 . 4 8mI 01 5_-_

Nikolski St. Paul Adak Shemy0

2182 Wid Speed (knots) 1 1798 Wind Speed (knots) 22273 Wind Speed (knots) 19053 W"d S'-eed
TEMP 0- - - 22- TEMP 0- 4- 1-1 22- TEMP 0- 4- .1- 22- TEMP 0- 4-

(C) 4 10 0C 21 33 434 ___) C0 3 2 3 434 1 C) 30 2' 33 ?34
?0 0 01 0 0 0 -I 0 0 0 0 0 110 0 + + + 0 - 0 0 c
8.9 0 0 0 0 0 6.7 0 0 + + 0 8S9 0 + + + + 8.9 0 0 0 0 1

6,7 0 + + + 0 4,5 0 + 1 1 + 6,7 + 1 1 1 + 6.7 + I + "

4.5 1 T 2 2 + 23 + 2 10 5 1 4,5 L 3 4 2 1 4,5 +

2,3 I 4 6 3 + 0.' 1 6 13 6 1 2,3 3 9 12 4 1 2.31

0,1 4 13 18 8- 1 , + 2 6 3 1 0. 511 13 5 _ o 3
-2.-1 3 6 81 41 3 1 4 7 4 1 -2-1 3I 4 4 2 + - -
-4,-3 1 2 5 3 + 1__ 2 5 2 4-3 3 1 1 + -A - 3 3 4
-6.-5 0 T + + 0 -8-7 1 1 4 + 87

-6.-S 0 + + + 0-_+7 1 + + 0 -8-7 + + + 0

- 1 0 0 0 0 0 +-_ + 1 2 + -9 + 4- 0 0 0 C-9 + + + 0 0

December 7 Air Temperature and Wind Speed
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Marine Area A Marine Area 8 Marine Area C Marine Area D

2465 Wind Speed (knots) 3321 Wind Speed (knots) 4161 WNnd Speeg (kmots ' 381 'h no Speed (knots)
TEMP 0- 34- 1"-, 122-, TEMP 0- 4- l- 22- TEMP 0- 4- '- 2- 7EMP 0 '

(mC 3 0 2 344I_ _ 2' 33 4 0) 2' 33[?34 0 2' 334t34
a4 0 + + I + 46 0 + + + + ti 0 0! * 0'2 .

2.3 4 + 2 2 T ~ 6.7 0 + + + + 6.9 +,. f~ 0_+_+_+ +

0.1 1 4 10 7 __ 4.5 + I + 6,7 +a.+

-2.-1 + 2 3 2 1 2 3 1 4 9 3 1 4.5 1 4 8 7 6,2 2
-4-3 -1 2 3 2 + 0.1 1 5 11 4 1 2.3 1 6 11 2_ __ 4 4
-6.-S + 2 4 3 1 -2,-' + 2~ 6 4 1 01 - 44 23 6 1

-87 + 2 4 3 1 -4-3 + 3~ 6 4 1 _2._ 31~ A 2 ~
-09 + 1 3 3 1 6,5 + 2 5 4 -4- + 31 2 2413"2

-2-' + I 3 4 2 + 1 36- 2 1 2___ -4 -3____
-1-1 + I 3 3 2 '09 ++ 7 ~

S-15 + 1 3 3 2 5-11_ 0 1 31 21 16 59 + + + + + c I

Marine Arse E 171- - 170 .. Marine Area.

6096 W,nd -Speed (knot1s) '929 Vv-d Soeea -o~
MC1 0 1 ' ' 13- 22 1 -

1'2 01 +1 01 But Prvi

'0,'' + . .

G" 214 3 2 ortheast Cape

2. 15 10 91
3: --4I. Khatirka-In-Chiak 2-. 2

-4- + * + +

s-' 0 0 + 0 0__ _ _ _ _ _ _

CV ,- I

0n a

7~~~~~~~w Ai6eprtr xrmsDcme
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Map 8. Air temperature mean and frequency OC

BLACK LINE - Mean air temperature (0 C).

BLUE LINE - Percent frequency of temperature 500 C (5320 F).

Albers Equal-Area Conic Projection

Graphs: Air temperature/wind direction

/ Cumulative percent frequency of temperatures equal
100 [ _1693 ------ N __N to or less than the temperature intersected by the curve.
90 -0,4 ----------- - - - -- Number of observations.

80 3.3 -------- ---------- NE_ - -- Mean temperature (°C).

. --- ------- E ------- Standard deviation of temperatures (OC).
70 --- -SE - (60% of all temperatures were _0.9 °C or _33.6 OF.)

60 A- Mean temperature for each wind direction, calm and for all data
.5-- - S combined are represented by dots.

% 5'0.. . . . .

SW .......... (With S winds, the mean temperature was 2.1 0 C or
40 35.8 OF.)

* W
30 0 N0 Indicates that the mean temperature for a direction or calm was
20 computed from 10-30 observations.

C
10 The mean temperature is omitted when less than 10 observations

* MEAN for a direction or calm were available.
-20 -16 -12 -8 -4 0 4 8 12 16 Maximum and minimum air temperature.

--12.4, AIR TEMPERATURE (0
C) 7.1 '

-  
- - -

The temperature scale of the graphs varies in both range and class interval. The percent frequency of temperature observa-
tions greater than a given value can be obtained by subtracting the cumulative percent frequency of that value from 100%. The
number of observations and the standard deviation, plus the plotted points on the graphs, are based on those observations
reporting both temperature and wind direction. The cumulative curve is based on all observations reporting temperature with or
without wind direction.

8 Legend Legend 8
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Nikol'akoe Khatirka-in-Chukot Ugof'naje Buhts Providonja
100 100 100

' 900 N 3693 5279 N 4695 N

-3.2 1, -2.9................90 -14.1 90 - 12.7
3.. NE 80 6.6 * NE Bo .8.7 - NE 80 8.2 *NE

E > E 0 E *E

- 7E 0 E. SE SE

E 60 60 6

51 ~0 % 50 50
SW 0' SW 0 SIN 0 SIN

47 . .40 40 .40 -4DW 40W4

330 30 . 30
NW •NW 0 NW NW

-1 .20 - .20 20
C / C C 0 C

0 10 10 10
MEA MA EAE MEA

0 qC1 -24- 6-'? -8 -. 0 4 a 12 -32-28-24-20-16-12 -8 -4 0 4 0-32-28-24-20-16-12 -8 -4 0 4 .32-28-24-20-6-'2 -6 -- 0 *
14 4 TEMPERATURE (*C) 6.0 -38.3 A, TEMPE ATU E (*C) 3.2 -34.2 AIR TEMPERATURE (C) 2.1 -34.2 4,8 TEMPE4rTUoE -cc 6.0

Norheest Cape Nome Unalskleal Cape Romanzof
8544 N 22019 N 15434 N 17487 .
-13.6 90 -13.9." . . . . . . 90 -15.8 NE 90 *9/5NE

9 8.3 NE 9.6 o NE 102 8.2 '
80 ........ 80 0

, ~7 • , | ,, . . / . ,. . 7."0SE SE / SE ISE
. . .60.60 60

/ S S 5 C

/ I / . . . 150...................C 5

IC10

%0 50 /.

•JMEA 0•____________ MEW MESN .'aMEW,4

282-01-r 8- -3-8 14-6 -'2 -8 -4 0 4 3 2-28-24-0-6-2 8-4 0 -4 -20 -6-2 -8 -

Cope Newenham King Salmon Port Heidon Cold 
8

ay

- 0 I %o so i,

: 6 . /N 1 0 S 640 3 SW 0
-- 0 . 9 . /-39

,J . . .. .0 30
N . NW E SNE

20 "12 20/

60 160 60

o MA 0A 0 A 0 ME I.

f0 . . C ./*. 5C C 5

' ;> ."4 7O " . .. 4..............4 . ]
- 2 -4-20-16- 1 - 1 4 0 4 - - 4- 0 -16 2 -0 - 4 0 4 -36-3- 2 0-1 - 1 - -28-24 -2 -6 -4 0 4 84 414

32., AIR TEMPERATURE (*C) 40 -39.5 AIR TEmPEPATUPE (*C) 61.2 --47.5 AIR TEMPERATURE 0C) 8.4 -320.4 -I TE [ATP 1°C 9.5

CaNiehki i n StPalmo PotAede n Col S y

3C ,/. 3- .,0 , . 30 . 30

896NW 108 NW60 NW 1384

2 J 0 C 20 -- -* 90 - - .-< I20 /

so . . . 0%E E [E

___ ___ __70_ ./ -1 0--

M0E 60 60 .6.. . 60E•

-2-2-2 -'-'-8 -,0, -8-. -0-5028 8 r4 9 24. 6.i08 -4 0 8 ' 5-0-'-28 -

S SPAdS1 Sh

10" 0 10..0 . .4

w42 .- 90 " N E w v
030 / 0 30 .

NIN NW }W )o NW

2 20 . 20

6E 0 EA 60 ,E. 1 0

8 ,-,2- -0 - - o2 8 0 ,A 028-2o-- 6- 2 - - o 0 A0- 6 - 2 - 0 -4 0 4 8 20 -S -- 2 - G A 8 Q 16
-12 A IR [ pIAU ('C, 7oi

9  
-241.3 A P TEMPERA&TURE ° ] 68 -27.2 Al E" IP T O t-cl 6.4 AIR l TEMiVDER TUQQE C-C) . ]

*iolk St. Pau Ada * SW
410. 0 10 0 WO 40

Ja 1r W Ai W o N Wind Nirectin
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Nikol*tkoe Khatirka-ln-Chukot Ugol'nsja Buhta Providenja
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Nikol'ako. Khatirks-ln-Chukot Ugol'naja Buhte Providena
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Nikoi'skoe Khatirka-Il-Chukot Ugol'niaj Buhti Providenja
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Map 9. Dew point temperature extremes (°C)

BLACK LINE - Maximum (99%) dew point temperature (1% of temperatures were greater than
the given value).

BLUE LINE - Minimum (1%) dew point temperature (1% of temperatures were equal to or less
than the given value).

Albers Equal-Area Conic Projection

Graphs: Wet bulb/relative humidity

WET BULB ('C, SOLID CURVE)
0 2 4 6 8 10 12 14 16 18 20 ..... Number of observations.

100 -- --- b on

489 ----------- ------------
90 Cumulative percent frequency of wet-bulb temperatures

equal to or less than the temperature intersected by the
80 curve (top scale).

70
60 Wet bulb (0C).60

50 ------- (80% of all observed wet-bulb temperatures were
40 _:E10.8 0 C or 51.4 0F.)

Cumulative percent frequency of relative humidities equal
30 to or less than the humidity intersected by the curve

20 (bottom scale).

10 , - Relative humidity(%).

0
0 10 20 30 40 50 60 70 80 90 100 " --- (50% of all observed relative humidities were _91%.)

RELATIVE HUMIDITY (%)

The observation count for the graph reflects those observations containing both dry and wet bulb temperatures; both are r
quired in computing the relative humidity. The percentage of observations of either element greater than a given value can b
obtained from the graph by subtracting the cumulative percent frequency of that value from 100%.

9 Legend Legend
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Niko|takoe Khtirka-in-Chukot Ugol'neja Buhta Providenje
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fkol'skoe Khatirka-ln-Chukot Ugol'aesa Buhts Providenja
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Nikol'Ikoe Khatirke*ln-Chukot Ugol'neje Buhte Providenjle
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Marino Area A Marine Area B Marine Area C Marine Area 0
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Nikol'skoe Khatirke-ln-Chukot Ugol'naja Buht Providenja
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Marine Area AMarine Area B Marine Area C Marine Area 0
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Khatirka-la-Chukot Ugolnaja Buhte Ptovidanis
5
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Nikol'akoe Khatirka-ln-Chukot Ugollnaja Buhta Providenja
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Nikol'akoe Khatirka-ln-Chukot Ugol'naja Buhta Providenja
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Marine Area A 1 Marine Are aB Marine Area C H Marine Area D
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Nikoleskoo Khatirks-in-Chukot Ugol'neja 1 llt rovidenjo
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Nikol'skoe Khatirk-lIn-Chuicot Ugol'naja Buhts Providonja
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Map 10. Mean sea level pressure and vector mean wind

BLACK LINE - Mean sea level pressure (millibars).
10.2
1 Direction of flow toward station dot; vector magnitude in

knots (example: vector mean wind is from northeast at
10.2 knots or 11.7 mph).

Albers Equal-Area Conic Projection

Graphs: Sea level pressure

00489 ------------------ --------
90 1012.5,q------------- --------- --.----- Number of observations.

16.8 ------------- ------------------ Mean sea level pressure (mbs).
80-- Standard deviation of pressure (mbs).

70 Cumulative percent frequency of sea level pressures
60 equal to or less than the pressure intersected by the

curve.
5' 50 - -

%..........-(60% of all observed sea level pressures were
40 10014. 1 millibars.)

30

20

10

0 - - Minimum and maximum sea level pressures.
970 990 1010 1030 1050

970,_ -SEA LEVEL PRESSURE (MBS) 1044 - "- - - - - - - - - - - - - - - - -. . . .- - -

Sea level pressure is one of the most frequently recorded elements, but one of the least accurate because of instrumei
calibration and coding errors. Despite the inaccuracies of the individual readings, the large-scale patterns and mean gradien
of the isopleth analyses are relatively accurate. The percentage of sea level pressure observations greater than a given value cE
be obtained from the graph by subtracting the cumulative percent frequency cuf that value from 100%.

In areas of high persistence (also called constancy, steadiness) of direction, the magnitude of the vector mean wind (Set 1
should closely approach that of the scalar mean wind (Set 13).

10 Legend Legend,
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Map 11. Wind speed :_!10 and 34 knots

BLACK LINE - Percent frequency of wind speed !10 knots ( 12 mph).

BLUE LINE - Percent frequency of wind speed _234 knots (>39 mph).

Albers Equal-Area Conic Projection

Graphs: Wind speed/direction

Direction frequency (top scale): Bars represent percent frequency of winds observed from each direction.
Speed frequency (bottom scale): Printed figures represent percent frequency of wind speeds observed from
each direction.

0 10.-20 30 40 50 60 70 80 90 100 - ----- (4% of all winds were from the N.)
S1 1 2 + + + +

N + - - 4-indicates <.6% but >0.
1 1 1 1 + +- . .. . . .

NE + ----- (1% of all winds were from the S with a speed 22-27 knots.)
3 5 41 1 + -'

E - - - - The scaler mean speed was 9.4 knots.
3 110 8 6 2 -

SE I 1" -- - Number of observations.
3 7 3 1 1-a. ..-

1S21 " "- .... (1% of winds from all directions had wind speed _ 48 knots.)

1 2 1 1 + 1 1 1 L'SW -,

+ 1 + + +±

w + + + WIND SPEED INTERVAL (KNOTS)+ + + + ,' I I 1 11
NW 0- -3 14-6 17-10 111-16 117-21122-2-1128-33134-40141-471 Z48

CALM 8 9.4 12404 7 11 17 22 28 34 41 48+

TOTAL 8 12 29 22 13 9 4 1 1 1 Printed scale on bottom of chart
0 4 7 11 17 22 28 34 41 48+

WINO SPEED (KNOTS)

The scalar mean wind speed on the graph is based on the number of observations reporting a wind speed with direction. The
sum of the TOTAL line provides the cumulative percent frequency of wind speed below a selected threshold value. In the legend
graph, 71% of all winds were less than 17 knots (20 mph). The sum of the percent frequencies of the four wind speed isopleths
for a given month and location on Map Sets 11 and 12 should equal 100%.

Surface wind is one of the most commonly observed elements. Many of the observations from the NCDC data base are
visual observations based on the roughness of the sea (see table in text of Set 14). In recent years, more ships acquired
anemometers and reported measured winds. Prior to 1963, many of the winds were recorded in the Beaufort scale; such
estimates have proven to be quite reliable and can be used with a high degree of confidence.

11 Legend Legend 11
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Nikolakoe Khatirka-ln-Chukot Ugol'naja Buhta Providonja
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N /kol'skoe Khtilrka-ln-Chukot Ugol'naja Buhts Providenje
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Nlkol eko o Khatlrk6-ln-Chukot Ugol'naja Suhta Providenjo
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Nlkol'akoe Khatirka-ln-Chukot U0olnaja Buhl* Providonja
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Nikol'skoe Khatirka-in-Chukot Ugolnajo Buhte Providenje
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NIkol'skoe Khatirka-In-Chukot Ugoinaja Buhia Providenja
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Nlkol "ae ko Vhtlrka-ln *Chkot Ugol*n ij Suhts Providenja
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Map 12. Wind speed 11-21 and 22-33 knots

BLACK LINE - Percent frequency of wind speed 11-21 knots.

BLUE LINE - Percent frequency of wind speed 22-33 knots.

Albers Equal-Area Conic Projection

Graphs: Wind direction/diurnal variation

WIND D00 ECTION-DIURNAL VARIATION 2104 ,- - - -

60 00,03 - Number of observations.
45 GMT

30

, -9.22 Bars show percent frequency of wind
o _ _ _ _ _ direction (8 pts.) by hour (GMT and

60 06,09 Local Time). Data are based on 100%
45 GMT for each hour-group.
30

01,04

El, LOCAL

60 -- -- - - indicates <.05% but >0.
45 GMT

30 -0 indicates no observations in the
, OA o7.,o category.15 I I LOCAL

60

18.2;
.5 GMT -------- ( 22% of the wind observations for
30 13, . .the hours 18 and 21 GMT (13 and

5 LOCAL 16 Local Time) had a direction from
D the northwest.)

N NE E SE S SW W NW CALM

WIND O PECTfON

The historical marine data file at the NCDC is made up of data collected and recorded since 1854 in several different units of
measurement. Wind direction has been recorded over the years in the 16-, 32-, and 36-point scale. A reduced biasing system was
employed in converting wind direction to the 8-point scale used in this atlas. This method attached weighting values to observa-
tions which overlap two different 8-point sectors and treats them as "fractional observation counts."

12 Legend Legend 12
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Map 13. Scalar mean wind speed and wind chill temperature -_-30 °C

BLACK LINE - Mean scalar wind speed (knots).

BLUE LINE - Percent frequency of wind chill temperature 5-3 0 °C (<-220 F).

Albers Equal-Area Conic Projection

Graphs: Wind speed/diurnal variation

WIND SPEED-DIURNAL VARIATION

526 -- -- -- ---- Number of observations.
3018.9- -- ___7Mean scalar wind speed (knots) for all 3-hourly observations.

Hi
025
z

U 20 o Mean wind speed (knots) by hour (GMT and
, Local Time).

-------- (The mean wind speed for the hour 21 GMT
I (10 Local) was 20 knots.)

0 L

GUT 00 03 06 09 12 15 is 21 00 ALL
LOCAL 13 16 19 22 01 04 07 10 13

In areas of high persistence (also called constancy, steadiness) of direction, the magnitude of the vector mean wind (Set 10)
should closely approach that of the scalar mean wind (set 13). As most of the marine observations are recorded at six-hour inter-
vals (00, 06,12,18 GMT), intermediate hours (03, 09,15, 21 GMT) were not plotted on the graphs for the marine areas. Intermediate
hours were plotted for the stations, but users should use caution in interpreting plots for those few stations that reported less
than eight observations per day-see the data inventory in the introductory text for Section II.

13 Legend Legend 13
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Nikol'koe Khatirka-ln-Chukot Ugol|naja uhta Providenja
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Marine Area A Marine Area B Marine Area C Marine Area D
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Nikol'akoe Khatirks-in-Chukot Ugol'naja Buhta Providenja
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Nikot'ekoo Khatirka-ln-Chukot Ugol'naja Buhta Providenja
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Marine Area A Marine Area B Marina Area C Marina Are& D
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Nikolaskoe Khatirks-in-Chukot Ugol'naja Buhte Providanja
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Niltol'koe Khatirks-in-Chukot Ugol'nsia Suhts Providenia
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September 13 Wind Speed and Diurnal Variation



11-335

Marine Area A Marine Area 8 Marine Area C Marine Area D
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Nikol'koe Khatirke-ln-Chukot Ugol'neja Buhta Providnja
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Nikolaskoe Khatirka-In-Ch ukot Ugoi'naje Buena Pronidenja
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Marine Area A Marine Area 8 Marine Area C Marine Area D
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Nlkol'.koo Khatlrke-in-Chukot Ugolnaja Eubts ProvldenJa
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Marine Area A Marine Area 8 Marine Area C Marine Area D
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Map 14. Wind speed and direction

ROSE - Percent frequency of wind observations by direction (8-points).

Albers Equal-Area Conic Projection

Surface Wind Rooe

Direction frequency: bars. each circle- 20%.

-.. (25% of all winds were from north.)

Mean speed (knots) Is Indicated by the printed
number at the end of each bar.

2 - Mean scalar speed of all observed east winds was
10 knots.

13--- ---------------------Moan scalar speed (knots).

Number of observations.

Percent of calms.

Wind is measured in terms of velocity, a vector that gives both wind speed and direction. True wind is the wind. that is ex-
perienced by an observer standing still. When the ship is moving, an observer experiences what is termed an apparent wind. The
speed and course of the ship must be eliminated from the apparent wind to obtain the true wind, which is needed for
meteorological purposes. Wind estimated from the appearance of the sea surtace is a true wind, while wind determined by the
appearance of the ship's rigging or by a shipboard anemometer is an apparent wind. True wind direction may be estimated by
observing the direction from which ripples, small waves, and sea spray are ccning, since they run with the wind. The direction
from which the waves are coming is most easily found by sighting along the wave crests and then turning 900 to face the advanc-
ing waves. The observer is then facing the direction from which the waves are coming. The direction is determined to the nearest
100 with respect to true north. The true wind speed is the average speed of the wind blowing near the sea surface. Information in
the following table is used to estimate the true wind speed based upon the condition of the sea surface. Refer to the text in
Set 11 for additional descriptive information on winds.

14 Legend Legend 14
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WIND SPEED IN KNOTS (WMO Code, 1982)

This table is based on sea conditions ov- deep water with a fully developed sea. There will be frequent cases where the sea will not
be fully developed bacause the wind has not blown long enough over a sufficient distance (fetch). Other factors such as currents and
water depth will also affect the look of the sea.

Code ligs. Probable hi. of waves in m (ft)

(Knots) Beaufort Description Sea criterion when sea fully developed Average Maximum

00 0 Calm Sea like a m irror .............................

01-03 1 Light air Ripples with the appearance of scales are formed, but
without foam crests .................................. O.. 1 l'' o.1 ''I

04-06 2 Ligit breeze Small wavelets. still short but more pronounced, crests
have a glassy appearance and do not break ......... :. 0.2 l',l 03 1

07-10 3 Gentle breeze Large wavelets; crests begin to break foam of glassy
appearance: perhaps scattered white horses ........ 0.6 (2) 1 (3)

11-16 4 Moderate breeze Small waves, becoming longer: fairly frequent white
horses ...................... .................... 1 (3'/2) 1.5 (5)

17-21 5 Fresh breeze Moderate waves, taking a more pronounced long form:
many white horses are formed (chance of some spray) . . 2 (6) 2.5 8'

22-27 6 Strong breeze Large waves begin to form; white foam crests are more
extensive everywhere (probably some spray) ......... 3 (9 01 4 (13)

28-33 7 Near gale Sea heaps up and white foam from breaking waves
begins to be blown in streaks along the direction of the
wind ........................................ 4 (1311,1 5 5 (19)

34-40 8 Gale Moderately high waves of greater length: edges of
crests begin to break into the spindrift: the foam is
blown in well-markeo streaks along the direction of the
wind ..................................... ... 55 118) 7 5 (25)

41-47 9 Strong gale High waves; dense streaks of foam along the direction
of the wind; crests of waves begin to topple, tumble and
roll over: spray may affect visibility ..... ........ .. 7 (23) 10 (132)

48-55 10 Storm Very high waves with long overhanging crests: the
resulting foam, in great patches, is blown in dense white
streaks along the direction of the wind: on the whole, the
surface of the sea takes on a white appearance; tumbl-
ing of the sea becomes heavy and shock-like; visibility
affected ........................ ................ 9 (29) 12.5 41 )

58-63 11 Violent Storm Exceptionally high waves (small and medium-sized

ships might be for a time lost to view behind the waves),

the sea is completely covered with long white patches of
foam lying along the direction of the wind: everywhere
the edges of the wave crests are blown into froth:
visibility affected ......... ........ ............... 11 5 (37i 16 152)

64 and over 12 Hurricane The air is filled with foam and spray: sea completely
white with driving spray: visibility very seriously affected 14 (45) - XX

Note: For winds over 99 knots, add 50 to dd (direction) and enter the tens and units digits of the wind speed for ff; e.g. for a wind
from 100' true at 125 knc.s, dd = 60, and ff = 25.

14 Legend Legend 14



Nikoleskos Khatirks-in-Chukot Ugol'naja Suhta Providenja
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Marine Area A Marine Area 8 Marine Area C Marine Area D
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Map 15. Fog and poor visibility

BLACK LINE - Percent frequency of visibility <1,/2 nautical mile.

BLUE LINE - Percent frequency of fog occurring without precipitation.

Albers Equal-Area Conic Projection

Graphs: Fog/time and fog/wind direction

5530 . Number of observations.

20

% 15 Bar graphs represent percent frequency of fog (without
10 .precipitation) for various hour groupings and wind directions.
10 Data are based on 100% for each hour-group and direction
5 category.

0 0 . * indicates <.05% but >0.
0 GMT 00,03 06.09 12.15 18.21 -

G 40 LOCAL 19.22 01,04 07,10 13,16- -- 0 0 indicates no fog occurred with the wind direction.

30 - -- (Data show that 77% of aJl NW winds were
7-20 I --accompanied by Fog (without precipitation).)

1 % 0 ,'"_ I

% 20

10
0 N NE E SE S SW W NW C ALL

Fog is composed of minute droplets suspended in the atmosphere near the earth's surface which have no visible downward
motion (fog is a stratus cloud on the surface). Fog is distinguished from haze (suspended dust or salt particles, yellowish or blue
in color) by its dampness and grey color; also its restriction of visibility (less than one-half nautical mile) if deeper than 33 feet, a
height considered average for the observer above the sea surface while standing on the bridge of a ship (WMO code). Fog rarely
exists when the difference between the air and dew point temperatures is more than 2.5 QC. Present weather coding of fog in the
marine observation is restricted to reporting of fog only when no precipitation is occurring at the time of observation (see pre-
sent weather code table in the text of Set 2). Therefore, determination of occurrences of either fog.with precipitation or all fog is
not possible. The isopleth presentation (BLACK LINE) of visibility less than one-half nautical mile, includes restrictions to
visibility due to any weather phenomena; i.e., fog, precipitation, dust, smoke, etc.

15 Legend Legend 15
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Map 16. Sea surface temperature extremes (00)

BLACK LINE - Maximum (99%) sea surface temperature (1% of the temperatures were greater
than the given value).

BLUE LINE - Minimum (1%) sea surface temperature (1% of the temperatures were equal to or
less than the given value).

Albers Equal-Area Conic Projection

Graphs: Fog/air-sea temperature difference
PERCENT FREOUENCY OF THE OCCURRENCE OF FOG (Without
Precipitation) VERSUS AIR-SEA TEMPERATURE DIFFERENCE (*C)

3065 .-.. Number of observations.
25

Bars show the percentage of observations with
- -Fog (without Precipitation) for each Air-Sea

20 -- '- temperature difference category. Plotted numbers
- - indicate the percentage of observations in each

- Air-Sea temperature difference category.

F -(22.7% of all observations had air-sea
0 | temperature difference of +1 OC.)

G 0 -- (19% of all observations with air-sea

temperature difference of +1 OC were
0' haccompanied by fog (without precipitation).)

oII - - -. indicates <.05% but >0.
0 6 o21 5676 --- 0 indicates no fog with the air-sea

-59 0 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 agjAIR COOLER THAN SEA (0) I AIR WARMER THAN SEA (°C) temperature difference category.

Sea surface temperatures are recorded with a fairly high frequency in marine observations. The principal methods for obser-
ving the temperature of the water surface on merchant ships are by either a fluid thermometer located in the condenser intake of
the ship or a thermometer immersed in a freshly-drawn bucket of surface water. While the intake method is commonly used on
most merchant ships today, the bucket method was the most common a half century ago. Injection temperatures are not con-
sidered as representative of the surface temperature as bucket readings because the injectors are commonly located well below
the water surface at depths of 5 to 20 meters depending on the size of the ship. Injection temperatures are also subject to varying
errors due to heating caused by the ship. Bucket temperatures can also be biased by the air temperature or the bucket itself.

Even though the two methods produce slightly different results, the data can be used with considerable confidence. The
isopleths representing extreme conditions show the maximum (99%) and the minimum (1 %) levels of sea surface temperature.
Gradients and relative values of the isopleths are considered reliable.

16 Legend Legend 16
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Map 17. Mean sea surface temperature and ice concentration of any kind.

BLACK LINE - Mean sea surface temperature (0C).

BLUE LINE - Percent frequency of occurrence of ice of any kind.

Albers Equal-Area Conic Projection

Graphs: Sea surface temperature

100
1843 ----------- ........ Number of observations.

90- .----- Mean sea surface temperature (C).
1 . 3 ----------. -----

80 . Standard deviation of sea surface temperatures (*C).

70

60 Cumulative percent frequency of sea surface temperatures
equal to or less than the temperature intersected by the

% 50 - curve.

40 - ---- (70% of all observed sea surface temperatures were
$93.5 °C or 538.3 OF.)

30

20

10
0 

- Maximum and minimum sea surface temperature.
-7 -5 -3 -1 1 3 5 7 9 11 13 ,

-1.4 SEA SURFACE TEMPERATURE (00) 9 . 3 ,-"

17 Legend Legend 17
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The percentage of temperatures greater than a given value can be obtained from the graph by subtracting the cumulative
frequency of that value from 100%. Sea surface temperatures may be used to estimate the length of time a person in ordinary
clothes and life preserver may be expected to survive if washed overboard. The approximate survival time as a function of water
temperature is shown in the following table (refer to the text in Section I of the atlas for information on immersion hypothermia,
and to the introductory text in Section II for sea ice information).

Water Exhaustion or Expected time
Temperature Unconsciousness of Survival

OC 15 min 15-45 min
0°-5°C 15-30 min 30-90 min5°-10°C 30-60 min 1-3 hours

10°-15°C 1-2 hours 1-6 hours15°-20°C 2-7 hours 2-40 hours
20°.25°C 3-12 hours 3-indefinite hrs

25°C (ndefinite Indefinite

17 Legend Legend 17
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Map 18. Wave height '3 feet and ice concentration _5/1Oths

BLACK LINE - Percent frequency of wave height S3 feet (1 meter).

BLUE LINE - Percent frequency of ice concentration t_5/1Oths.

Albers Equal-Area Conic Projection

Graphs: Wave height/wind speed
Wind speed frequency: Bars are percentages for each wind speed category.

Wave height frequency: Numbers are percentages of wave height for various wind speeds.

Too 1976 --------------------------------- Number of observations.

90 10.-0 ------------------------------------ Scalar mean wind speed (knots).90 1.7 '- ---------------------- - - ---.

+30 0 - Mean wave height (meters).
+- . + -- ...... + indicates <.6% but >0.

o 70 10 A _ -- (1% of the winds were !?41 but <48 knots
W 8 v with wave heights 6 but <B meters.)0-60 8 E -

Vo + ---- .. 1. 6 --- (5% of the wave heights werek4 but <6 meters.)
50 6-

z + 1 2 2 1 5 E . (9% of the wind speeds were _34 but <41 knots.)
- 40 + + + 1 2 2 2 1 + 10 4 G replaces bar when percent is <.5% but >0.

H ,, 0 replaces bar when no wind speeds in the category were
30 3 T.",, bevd+ 1 2 5 6 4 3 1 _ - observed.

20 " 11 ,' 
'

-
mn t T=wave height category totals. o=_64 knots or Z10 meters.

+ 1 7 12 10 513 1 + 739'
10 85 '- r Meters 1 21 31 4 1 86 8 1

3 l i 4l8i5i 23 r e
0 4 7 11 17 22 28 34 41 48 64 o Feet 3.2 6.6 9.8 13.1 19.7 26.2 32.8

W I N D S P E E D (knots)

Wave heights have been recorded in a consistent quantitative code only since the late 1940's. The reluctance of many
observers to take wave observations in the earlier years and the difficulty in estimating waves, especially in confused seas.
make wave observations one of the least commonly observed elements. The observations are also subject to biases in wave
characteristics. A correction factor of approximately 10% was suggested by Hogben and Lumb (1967) and has been verified b
preliminary work at NCDC where Quayle (1980) found that generally the heights are too low, the periods too short, and sea-swel
discrimination poor. The data in this study have not been adjusted for the suspected biases. The marine observations were pro
cessed through quality control procedure where an internal check was made between wind speed and sea height. The sea anc
swell data were then arrayed and suspicious outliers deleted. The higher of the sea wave or swell was selected for summariza
tion. If the heights were equal, the wave with the longer period was selected.

Wave height isopleth presentations in Sets 18 and 19 are for a generally nonhazardous sea condition; i.e., wave heights les!
than 3 feet and 8 feet, respectively. Isopleth presentations in Set 20 define much more hazardous sea conditions; i.e., wav
heights equal to or greater than 12 and 20 feet. Refer to the texts of Sets 14 and 18-21 for complete information on waves, and t
the introductory text of Section II for sea ice information.

18 Legend Legend 1
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Map 19. Wave height <8 feet and ice thickness _8 feet

BLACK LINE - Percent frequency of wave height <8 feet (2.5 meters).

BLUE LINE - Percent frequency of ice thickness _-8 feet (multi-year ice).

Albers Equal-Area Conic Projection

Graphs: Wave height/direction
Direction frequency (top scale): Bars represent percent frequency of waves
from each direction.
Height frequency (bottom scale): Printed figures represent percent frequency
of wave heights observed from each direction.

0 10 20 30 40 50 60 70 80 90 100 - (5% of all waves were from the N.)
1 1 2 + + +. +_

N ------------- . .-- + indicates <.5% but >0.
NE 1 1 1 1 + + 4--

E .. 1 1 (1% of all waves were from the S with heights from
E 1 2 4 4 1 1 + 6-7.5 meters.)

SE1 3 7 9 11 4 2 ,, * replaces bar when percent is <.5% but >0.

S 1 2 6 3 2 1 A - 0 replaces bar when no waves were observed from a direction.

1 2 1 1 + 1 1 , , , Number of observations.
w(2% of all waves from all directions had heights+ k", , 10 meters.)

N W ------------ - -- -
CALM & 8 + 1 1 + 2 1 1 WAVE HEIGHT INTERVAL

I NDET W 2 Feet 1 0-2 3-5 1 7-8 10-11 13-18120-25126-311 3I

TOTALS 11 11242117952 11 1 0 I

0 1 2 3 4 6 8 10+ 11240 Meters 0-.5 1-1.5 2-2.513-3.514-5.5 6-7.518-9.51 -10
WAVE HEIGHT (METERS) 12 0 1 2 3 4 6 8 10+

Printed scole on bottom of chort

The observer aboard ship determines and records the period and height of wind waves (sea); and the direction, period. anc
height of swell waves. Sea waves are waves raised by the local wind and are assumed to have the same direction as the wind
Swell waves are waves not raised by the local wind, but rather by distant wind systems or by winds that have sinced ceased tc
blow. Swell waves characteristically exhibit more regular and longer periods, and have flatter crests than wind waves withir
their generating area (fetch). Sea and swell waves occur singly or in manifold combination from which they can sometimes b(
separated only with difficulty.

Indeterminate directions are combined with calms in the direction scale of the graph (they can be distinguished by con
suiting the sea height scale). The number of observations noted on the graphs i,3 from the higher of sea or swell when both ar
reported; if the heights were equal, then the one with the longer period was selected. If only one wave was reported (sea or swell'
then that value was used. Refer to the texts of Sets 14 and 18-21 for complete information on waves, and to the introductory tex
section of Section II for sea ice information.

19 Legend Legend 1
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Map 20. Wave height _12 and _20 feet

BLACK LINE - Percent frequency of wave height _-12 feet (_23.5 meters).

BLUE LINE - Percent frequency of wave height 20 feet (_6 meters).

Albers Equal-Area Conic Projection

Graphs: Wave height/period

Percent frequency of occurrence of wave period and height.

WAVE PERIOD (sec)
HEIGHT 7 8- 12-

(MTRS) <6 7 9 1 1 3 >13 N D

0-5 21 3 1 + + + -61+ indicates <.5% but >0.
-. 5 22 16 6 2 - -------- (2% of observed waves had a height of 1-1.5 meters

2-2.5 3 6 4 3 1 + + and a period of 10-11 seconds.)

3-3.5 + 1 1 1 1+ + Number of observations.

4-5.5 + + + + + + 0

6-7.5 0 + + 0 0 + 0 Waves are selected on the basis of the higher of sea and swell

E3-9.5 0 0 0 + 0 0 0 when both are reported. If both heights are equal, the wave
-0 0with the longer period is selected.

1G nL 0 0 ± 0
-0

4010

Wave period is the interval in seconds between the passage of two successive crests or troughs of well-formed waves past
a fixed point. Waves in the same system usually occur in a sequence of a few large, well-formed waves followed by an interval in
which only small and poorly-formed waves occur, and another series of well-formed waves, etc. Observers aboard ship deter-
mine the values of wave height, period, and direction generally using only the well-formed waves and ignorinq poorly-formed
waves. To describe a similar sea state from a measured wave record, a statistical approach is used to describe the significant
wave height (H 1/3) which is the average of the highest one-third of the measured waves. This roughly approximates the
characteristic height observed visually from aboard ship. To determine the period of wind waves or swell, the observer needs
only to select a distinctive patch of foam or a small floating object at some distance from the ship. As the object falls astern, a
new one is selected. The elapsed time is determined to the nearest second between the instant when the object is on the crest of
the first and of the last well-formed wave in the group. Noting the number of crests that pass under the object during the interval
permits computation of the average period. An experienced observer needs only to observe a few representative wave "sets" to
derive the average period.

The number of observations noted on the graphs is that of those observations reporting both wave height and period. The
wave height isopleth presentations are for a generally hazardous sea condition (wave heights equal to or greater than 12 feet).
Refer to the texts of Sets 14 and 18-21 for complete information on waves.

20 Legend Legend 20

IL
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Marine Area A Marine Area B Marine Area C Marine Area D
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Marine Area A IMarine Area B Marine Area C Marine Area D
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Merino Area A Marine Area B Marine Area C Marine Area D

S PERiID (sec) **~ PERIO (sec) - PEPIOD (sec) r PEPIOD (sec)

6- - , -. , -2-J 3 - - ") .0

C - . 211 2+1 7 0-5 10 11 + + _ 20-51 il 21 +1+ 31 11. 1 +j

I -. 5 261111 1+ + 2 '-.571714 41 + + 1-1.5 24 15 3 1 + +1 +1 1. 219 )2 1 + +1
2-2.5 61 71 11 1 '4 + 1 2-2.5 5 111 4 2 + + 1 2-2.5 7 13 4 1 +, +1 + 2-'.- 31 t21 41 -4 1+ +

3-3.5 1 2 1 + ' + 1 3-3. 5 1 5 2 1 +4- 3- 3.5 1 4 21 1 + + 1 3- 3.5 2 6 3 1 *+

4-. I + + + +4-5.5 . 1 2 2 1 + + 1 4-5.5 1 1 1 ++ 1 A-5.5 1 3 2 1 + +

6-7.s + - 6-7.5 + + + + + 6--7.'.5+L
8-.0. -9.5 + 0-9.5 + + +

-alto -ro. -1 0 - -1'-----------...

2130 2240 5573 4

4 Marino Area 9 170 - .. '. Moron. A,*a F'

* PERIOD (96c) I ~PE~iOD (sec)

7- ) Buht~~eVT~I ~ alakiest j ~ ~
*-.6 71271 + 1 1 S 7

'-1.6 7 _I1 I + ]a' ,.- -: 5 18 11 3

_- Z L _Z _j 2 L 5 2

331+3 3 5 2 6 4J!, 7 -'-5.S

a- S 4 + + 4K h a tirk a .n C h u k o t + I

- A
I-King S alffon

I poNewentiam 6-

55, Niko' o I

/ >20

Sheys <155

5w

< 15/ )
September 20 Wave Height and Period

Wave Height 12 and t20 Feet
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Marine Area A Marine Area 6 Marine Area C Marine Area D

.AV PERIOD (sec) -E PERIOD (sec) * PERIOD (sec) * ~~PERIOD (Sec)

1#II (6 11 11 D )3 (WaOs) ,16 -o8 o- ", 31 0317 D0 (6105) ( 6679731S o'- J 0713 6 7 5 I I ol I 7' I I I

0-5 111 1 +__ 4 0_.5 5 11 + +1 1 - 1 0-5 61 +1 + 2 0-5 41 1 + I+ 121

1-1.5 241 81 21 1 1 + 4 1-1.5 16 91 31 11 + I+ 2 7-1.5 18 131 21 1 + I+ 1 7-1.5 1f 91 21 1 + + I 11

2-2.5 81121 21 + + 1 4 2-2.5 1 1 111 51 21 + I+ 3_ 2-2.5 8 17 31 1 + I+ 1 2-2. 91131 41 1 + + 21

3-3.5 1 4 3 1 + + 1 3-3.5 2Z 7 4 2 + + 3 3-3.5 2 7 4 1 i+1 + 1 3- 3.5 3 7 5 1 +- + 2

Z-55 + 1 1 2 1 + 1 4-. 5 1 4 3 1 + + 2 4-5.5 1 2 3 1 + + 2 4-5.5 1 3 4 2 + + 2
T-7.5 + + + _+ 6-7.,5 + 1 +- 1 + . + 6-7.5 + + I . + + . 6-7.5 + I 1 . . . .

8-.-S5 +1 8-9.5 + + . . 8-9.5 + + . .4 .+ 8-9.5 . + .- + . .

al I 140 *110?11

1231 1675 3593 ,1

Marla* Are 1 170 65 18l 0 1 'o Morn. Area F

PEID(ee -b PEPOD0 Isec)

a ProvideU alt
AIk~e 1A 16 7 22

225RU- 2L ±i Northeast Ca 2 -2,5 8 2 21+1

01'2 Z-±- 1 + - l a 3 - 35 2 7 5 7
Ij- ii b- 4 4 2 1 + 2

0-7.8 + I + + + Klsatirka-in-Chukot 6 - 75 1 7] 1 + *

41)0Kng Sailmon

25 -aP. dn

Isy

>1

20 Wave Height and Period October
Wave Height 12 and 2-20 Feet
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Marino Area A Merine Area 8 Marine Area C Marine Area D

S PERIOD (sec) PERIOD (sec) PERiOD (sed)~PRO (sec)

1665 169 I 131 01 TQIS) 16 9 I (3 "1h1 6(65 (16.0 1 9 1 3 >,30 {665 1-9'' > ,01

0- 61 +1 +1 1_ 31 O- 5 +1 +1 + 21 0-5 51 +1 2 0-5 31 l+1 + _ 2
1-1.5 201 51 31 + +1 21 1-1-5 20 51 21 11 + + 21 1-1-5 15 9 31 11 + + 2 1-1.5 12 6

2-. 22 3 + + + 21 2-2.5 9121 31 1 + + 21 2-2.5 9 14 41 11 + + 1 2-2.5 9 11 41 21 + + 2
3-3.5 2 6 4 + + + 13-3-5 2 7 6 1 1 + 2 3-3.5 2 10 3 1 + +i 3-3.5 3 8 5 2 + + 1

1-. -. 2 3 3 2 + + 4-5.5 1 3 4 2 + + 14-5.5 1 5 5 2 1 + 2
6-. + 1 1 1 6-7.5 1 1 + 1 +6-7.5 + 1 1 1 + + +6-. + 1 1 1 1 + 1

9-9.5 + +8-9.5 + + + +B .895 + .+ - -9.5 . . 4. . . +

alo 41 t 40

11094 112246 2793 5810

Marie Ara E170 5 1 ,--160 Ma nfo Aro. F

PEIO jsc PEPIOD (sec)

6Northeast Cap~ 1l15 2 1 +

:i 
2-25. 7 1 4532 + 2

14 nj -1.5 7 5 2 1

I <.5--5.S 4 4. 3L 4.

5030 7079

>5>,.King Sauznn

>40 >40

Novmbe 20WvDegtadPro

Wave Height -12 and -20 Feet
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Marine Area A Marine Area B Marine Area C Marine Area D

a PERIOD (sec) *4r PERIOD (sec) -Ev PERiOD (sec) .. r PEPIOD (sec)

0-5 71 11+11 + 10 0-5 4+1 +1 +1_ 3 0-5 821 +1 +1 31 0_5 31-+ +1 + 11

1-1.5 201 61 41 . . . 1 1-1.5 22 51 11 1 + +± 2 1-1.5 18 R 1 I 1 + + 11 1-1.5 131 61 21 1 + + 11

2-2.5 8 101 21 1 + . . 2-2.5 9 121 21 1 1 + 1 2-2.5 9 13_31 1 + + 11 2-2-5 8110 5[ 2 + i 1

4-3.5 + 2 3 3 + 1 + + 4-3.5 1 2 7 5 2 + + 1 4-5.5 1 10 3 1 + 4 -5.5 3 91 51 2 1 + 1-3.5 + 2 5 3 1 + + . - 3.5 1 2 7 2 + + 1 -3.5 1 20 3 1 + 1- -3.5 4 5 2 1 + +

6-7.5 I 1 2 + + __6-7.5 + + I I + + 6-7.5 . + . I + + +6-7.5 + 1 1_J I I + +-5 + -5 + + + + 18-9.5 ++++8-. +++++

110 1 1!01 100 V0

1865 3030 3161 5237

PE9100 (*,0 PEPIOD (sec)

Is-IaT, uhta Provide a ImtofiklO~ '''

71 21 11++_ 100%1 of Anykd KIh3215 I +&I 12
1-1.5 138 0 6 21 11 L + 1 + I

5 3 2 +-5.5 15 5 3 +

6-1.5alnCh o 1. 1 1 1 1 I
+-9+ + + + , 4

4229 5955

A(

20~~~~~~ Wave HegtadPvlDcme
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Map 21. Wave height thresholds

TABLE - Wave height frequencies.

Albers Equal-Area Conic Projection

Graphs: Wave height thresholds

Wave height frequencies.

WAVE HEIGHT (M)

0-0.5 1 0 Percent frequency of various ranges within the area.

1-1.5 20 0 .. (30.0% of all observed wave heights were in

the range 2 to 2.5 meters.)

2-2.5 30.0-

3-3.5 20. 0 N = Observation count.

4-5.5 10.0
>6.0 1 0 0" Wave data for these tables were selected from the

N 1higher of sea or swell when both were reported.N- 1363"

The wave height should be estimated from the best available point on the ship that permits the height of the waves to I
compared to the height of the ship. The point of observation should be chosen amidships where the pitching of the vessel is a!
minimum, and the wave height should be estimated when the ship is on an even keel. In general, it has been found by compari,
instrument measurements to "eyeball" estimates that small wave heights are underestimated while large wave heights a
overestimated. Theoretically, the wave height cannot exceed 1/13 of the wave length, measured from trough to trough. Wh
both sea and swell, or two systems of swell, are present at the same time, the observer first estimates the higher system
waves and then repeats the process for the lower system.

Swell direction may be determined by "eyeball" or by sighting from a compass along wave crests and adding or subtracti
90°. Ship's true heading can also be used to determine the direction from which swells are approaching. The higher the obser
tion point, the easier it is to determine swell direction. The average of several observations, rounded to the nearest 10 ° , sho
be used as the observed swell direction. Refer to the texts for Sets 14 and 18-21 for complete information on waves.

21 Legend Legend
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Marine Area A Marine Area B Marine Area C Marine Area D

WAVE HEIGHT (M) WAVE HEIGHT (M) %. WAVE HEIGHT (M) %WAVE HIIEGHT (M)

0-0.5 17.5 0-0.5 9.0 0-0.5 11.8 0-0.5 5.8
1-1.5 32. 1 1-1.5 26.2 1-1.5 33. 1 1-1.5 25.6

2-2.5 25.1 2-2.5 29.4 2-2.5 28.2 2-2.5 29.6
3-3.5 15.6 3-3.5 19.0 3-3.5 14.9 3-3.5 20.0
4-5.5 8.8 4-5.5 13.6 4-5.5 9.6 4-5.5 14.7

it=6. 0 0.9 t>-6. 0 2.9 p6.0 2.4 ~ 6.0 4.4
N= 2398 N=4806 N=3378 N=5878

Merne Area 1 170 6511 18 170 - 160 Marine Area F

NAVE ME.G.'r (m) it WAVE ME.GHT (.)1%

0-0.5 5.8 WV MGT (M) WVMGT (M) 0-0.5 6.7
1-1.5 23.9 0-0.5 15.8 0-0.5 17.5 O-C'.5 51.4 1-1.5 22.6

2-2.5 28.7 1-1.5 30.7 1-1.5 42.6 1-, 20.6 3-2.5 29.6
3-3.5 19.7 2-.-592-. 422-5 15.9 3-5.5 16.6
4-5.5 15.3 2-2.5 16.9 2-3.5 21 3,3.5 5.6

~6. 0 6.73-. 169335 1. 3_ 3 564 5566

N= 4238 4-5.5 9.7 4-. 4. 4-. 6o.5 . 0 5.1

__ _ _ _ _ _ _ 6.0 0.9 () ;6.0 0. 9 Z(. 0.0 1, N 5468

18. 22.9 .--(\.r

~6. 8 4 ~42.7 4-5.5 17.1 0-5.5 120) -.

January 21 Wav HegtTrsod
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Marine Area A Marine Area B Marine Area C Marine Area 0

WAVE HEIGHT (,M) WAVE HEIGHT (M) %. WAVE HEIGHT (M) ~ WAVE HEIGHT (M)

0-0.5 34.0 0-0.5 14.7 0-0.5 14.9 0-0.5 7.2
1-1.5 24.4 1-1.5 32.8 1-1.5 28.4 1-1.5 29.3

2-2.5 20.2 2-2.5 24.7 2-2.5 28.9 2- 2.5 29.6
3-3.5 10.9 3-3.5 15. 1 -3-3.5 17.2 3-3.5 18.5
4-5.5 8.8 4 510.1 4-5.5 9.3 4-5.5 12.3

~6. 0 1.8 =6.0 2.6 6.0 1.3 p 6.0 3. 1
N= 901 N= 5581 N=3324 N=6139

Maine Area 1 7 -65 10 160 Marine Area IF

*Avg "116"T 1m) C4WAVE HEIGAT (M)

0-.55. rWV HGT () WV GT (m) VKT)' 0-0.5 6.
1-1.5 26.3 0-. 320054.8 0-0.5 13 7 1-1,5 23.1

2-2.5 29.4 0-. 3200.24. - .5~ , 2-.32

3-3.5 19.4 1-. 26.7 1-1.5 23.6 1151 -5I 2-25 19.9

4-5.5 14.5 2-2.5 24.0 2-2.5 15.3 2-2.5 5-0

6.0493-3.5 12.3 3-3.5 11.8 3-3.5 0.8 45. 15.6

4-5.5 11.2 4-5.5 5.~. 0 1. N6. 5.06

!6. 0 2.5 6.0 0.0 6.0 0. '5 6

120 5

1 5 '00 0. 1 WVHG M)7

i2-. ~ ~ ~t 3-- VHGT (M) : WVG(M) WJ,~

5 .5 0-05 ~ 27.35 2-. 2. -15.52-. 15
.3.8 -10 -.5 2 6.2 33-.5 14.0 3-.5-16.5 39.913 kI

13- 
13. 0~. 0. 05 03 0.

4-. 2*3-529422273225-.256 22530-.55 17.0 4-.5 28. 1-1.5 3 4-5.5 V'--5133
13.27 16. 20.4 2 13158 3-.N 5. 3 .-

-- '6 0 9. 0-5 5.2 0-.5. -. -~s3i.
4-.5-2.2 3-1.5 24.0 -3.5 26.80 2-.4,

Nz .0 1245 5 7.0 4-5.5 1.4-5.5 1.3. 4-.5 920260 5.
N 2 6 0 4. t ~ 6. 0 25 t-:6.0 .6 60 28 3.3 - - 7 5Nz 3502 N= 28005 N= 3155 W:-

210. Wave Hegh Thresholds H
1 O-o.57.6 Februar2y
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Marine Area A Marine Area 8 Marine Area C Marine Area D

WAVE HtGiiT (t.) P.WAVE f(GHT (U) WAV1E HEIGHT (M) _WAVE EIGHiT (M)0-0.5 42.9 0-0.5 18.8 0-0.5 20.7 0-0.5 7.71-1.5 22.9 Mr11-1.5 31. 1 1-1,5 35.9 1-1.5 28.7
2-2.5 17.4 2-2.5 2 6.6r 2-2.5 26.7 22530.03-3.5 9.5 3-3.5 13.4 3-3.5 10.7 3-3.5 17.54-5.5 5.5 4-5.5 7.9 4-5.5 4.7 4-5.5 12.2~6. 0 1.9 2!6.0 2.2 ~ 6.0 7,3 ~ 6.0 3.8N=529 N= 5067 N=3720 Nz 7406

Uarpg ra.E -65~ - -

60 M arine Are F

0-0.5 5,5 VV 144 (U) W\0 iGT OA) *U AV "GIT 1)1-1.5 24.0 
- () ~ ~0-0.5 7.22-2.5 2980-0.5 21.1 0-0.5 48.7 0-05 93- -. 5 2.

4-.258-2.5 22.7 2-2.5 16 . 2 -2.5 4.92-.1).
60 543-3.5 12.9 3-3.5 8.7 3-3.5 4.1 -5.5 19.3

N=~~~~~45 53345.5.31-. .5A--5OC
'6-0 2. 1 ;6.0 2.2 6. 0O-O N= 7075

Nz= 94 N= 277 N= 6

Q0 5 V.~ P 
VH G UGT~0. ~

4 2 2 2~ - 5 1 -1.5 . - . 12.3 0-0.5 21 6 00C.5 A5s..
5. - . ,. 12 - . 25.5 7-1.5 28 . 1- 5 3 1 -1.5 3 1. 1

4 5 4 35 24& 530.1-153.
0. -55 724 .212.5 3 8 -2.5 28. 3 2-2.5 26.5 2-2.5 28.-A - .

_ W HG (M GWV

1-. 8400.5 4.g- 0-. 3.g 0-.5. -.

2-2.5 29. - 1 . 3 0- .5 19 3-3- .5 9 E 0 5 ?4

21. 4 5 7 3-3.5 212 3 35 19 2 3 35 1 6.4- 3- . r
55./6.0 56. -5 18.2 4-5.5 90. 4-5.5 C

30 5 N- 4 32 6. 58 R;6-0 5.6 ;r.o 3.2 A-56
~32 N= 3264 N= 3721 Nz 5727 N

March
21 Wave Height ThreShold,'
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Marine Area A Marine Area 1S Marine Area C -Maine, Area D

WAVE PHEIG*( 0AI WAVE HEIGHT (W> WAVE HEIGHT (M) 7WAVE HEIrNT (M)%

0-0.5 60.6 0-0.5 22.0 0-0.5 19.8 0-0.5 9. 1
1-1.5 26.0 1-1.5 36.6 1-1.5 39.2 1-1.5 29. 6

2-2.5 8.6 2-2.5 23.0 2-2.5 25.5 2-2.5 29.5
3-3.5 4.0 3-3.5 9.7 3-3.5 8.5 3-3.5 17.3
4-5.5 0.5 4-5.5 6.3 4-5.5 5.6 4-5.5 12.2

t>-6, 0 0.3 ?6.0 2.3 ~ 6. 0 1. , -6.c) 2.4
N=396 N= 3745 N= 4070 Nz 6849

Marine Atoa E 170, 651 1?O Flo6 Marine Are# F

S-4VI" WEGr (M) x

0-0.5 7.9 WV NGT(M ,TVG(U 0-0.5 9.
1-1.5 25.8 - - -

2-2.5 29.1 0-0.5 60.? 0-0.5 42.2 1 15 . 1-1.5 2-.5287
3-3.5 19.4 1-1.5 180 1154. . 2-M. 27.6
4-5.5 13.7 2-. 0 1225 1. -. 3-5.5 71.8

, ., 3-3.5 9.0 3-3.5 3.0 3-3.5 27' 43.. 1.

~~~~~~~5 4- . -2 55HG - 0_ _ _ - - '<N= 6302 41 ~~0j 9 -. 5 19.2 0-0.5 2. ED ().C) 3 NA\ 79

~ ~ ~ 225 7. s2- .0 24.31 2-. 230.0 2-. .5 334 ~~~~ ~~ ~ ~ 4 L 2 -. i 3-51. -. 983351.03356
N- ~ ~ N 0.8. 45569 N-5 166. 4-%5z6

213 Wav HegtThehldTpi
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Marine Area A Marine Area B Marine Area C Marine Area 0

WAVE HEIGHT (M) % WAVE HEIGHT (M) % WAVE HEIGHT (M) % WAVE HEIGHT (M)

0-0.5 49.7 0-0.5 22.0 0-0.5 30. 1 0-0.5 17.2
1-1.5 41.0 1-1.5 45.3 1-1.5 42,7 1-1.5 40.5

2-2.5 7.2 2-2.5 22.9 2-2.5 19.3 2-2.5 24.3
3-3.5 2.0 3-3.5 7.3 3- --3..  5, 1 3-3.5 10.7

4-5.5 0.2 4-5.5 2. 1 4-5.5 2.4 4-5.5 5.8
-6.0 0.0 _6.0 0.4 _6.0 0.4 _6.0 1.5

N= 598 N= 3032 N= 5197 N= 7342

h dr i -rAre & 1 177' Marine Ares F

WAVE HEIGHT (U) - @VE.EGl ~
AV -EVHGT(MMl

0-0.5 12.7 (~ VG m) WV MG
T 

(M) 7\0-0.5 13. 3
1-1.5 35.4 -0.5 2906. -0 1-.5 E33

2-2.5 26.7 05 115 20289 - 22 " ,,, 2-25 2 2

4-5.5 8.7 12-2.5 9.7 2-2.5 3.1 3-35 14

4-. 87p35 2.8 1 4-5.5 9.2-6.0 2.7 -/ x, 3-3.5 1.9 3-3.5 o.0 3- 3 "  - . .

N= 7 4-5.5 0.0 4-5.5 0.0 4-5" .*5 ,6.0
N 70 513-50 0 0.0 1 N= 884/ :6.0 0. 0 6.0 0. .o 0 2 ;6-

-- N : 3 1 0 N , 9 6  N = 2-1

3-VgT HG ...HG-437

.. " d .• 9 T (m0 - - 0 9 - 5 "9 . ( 0 . 9A

3S.9 0-0VGCM.5VGTM VHC~~o~ 79

-.5 -. 5 7 29 0-0.5 15.6 0-0.5 25.7 0-0 -'5 1.' ,-" 4j.9 1

-5.5 ~ ~ ~ 2 7-. 1-1 2f 84 2-2.5 23.6 2-2.5 22.7 2-. 571- .3-r
/ - .0 4-5.5 -3 -5 12.3 3-3.5 7.6 3-3.5 6.9 3-3" " '- 0 .

ft - 60 0 5. 2 4-5.5 1.4 4-5.5 2.2

N- 1' 0o-o6.0 0.5 6. 0 0.5 o6.0 0.4 2ooL -2  2 4

N= 22 N= 3295 N= 1957 N- 211

~WV HGT 
(M) -

1.516. 0-.519 WV HGT (M) WV HGT (M) _ A5 11 0- -3
371. ~ 51.2 0-0.5 13.5 o-0.5 15.2 0-05 38) .5

2- 5 27 1 . 35 7 1-1.5 38.2 1-1.5 36 .9 -0 ~ - . 3 6 2 2 5 2 . - . 5 5 2-2.5 25 .9 4 2 3.13 5 .
3-3.5 3 -? 2-2.5 23 6 2-25 255 2-25 25' 2-~ .,4 33"5 9 7,

; 4 - 5 5  10 '9 3 - 3 .5 1 ' '• _ ,. , ' 6 !  3 - 3 .5 ' 2 ' _ -5 .5 "
4-. • 68 3-" 12. 3-3.5 11.9 3-3.5 12.6 33.5 .U 4 ,, 2 1
-,. 1 IP"  I .'6 4-5*5 7.6 4-5.5 8.0 4-5.5 7.3 4-5.5 7. _60

May2 1 v 4117 -. 0 1.9 60 2.9 60 2.4He i999 "-z 5781, N= 4276 N= 4786 - _/ '.

May 21 Wave Height Thresho



Marine Area A Marine Area B Marine Area C Marine Area D

WAVE HEIGHT (M) . WAVE HEIGHT (M) WAVE HEIGHT (M) V, WAVE HEIGHT (M)

0-0.5 48.8 0-0.5 26.9 0-0.5 33.8 0-0.5 22.6
1-1.5 36.2 1-1.5 47.1 1-1.5 46.3 1-1.5 46.5

2-2.5 11. 1 2-2.5 20.5 2-2.5 15.9 2-2.5 21 .2

3-3.5 2.8 3-3.5 4.1 3-3.5 2.6 3-3.5 6.4

4-5.5 0.8 4-5.5 1 .3 4-5.5 1 .3 4-5.5 3. C

_6.0 0.2 _6.0 0.0 _6.0 0.0 1_6.0 0.3

N= 1511 N= 3482 N= 5175 N 7150

Morlne Area E 1 170 . M r o e "- 1 F

*AvE .E,G.7 ( 6) .4 /. , " --- - - " , *AVE"(G.T ..

0-0.5 16.4 I WVHGT(M) WV -rT(M) T. 05 9'

1-1.5 40.9 ! 0-0.5 38 110-0.5 200 - 30.8.
2-2.5 27.5 . 0 813-3.5 10.2 1 i -1.5 45.31 1 " _ 5 "30 12 .5 3. - . .2

4- 5.5 4 .2 - r' ,12 -2.5 13 .6 2-2.5 6. 4,2-2 5 4 4 2 5 .-

.6.0 0.8 3-3.5 2.2 13-3.5 0. '4- 5" .5 26.-

N= 8053 14-5.5 0.5 14-5.5 0.3 i4 ,5.5

__I -6.0 0.2 :!6.0 0.0 1r .2 V

-. - I N= 806 N= 3741 N= 568 _

'~~ 3 3 I i-O wV I I\ HG M
- GTVk W-1.5 8 1 Wv GT(M) wHGT( 0

- 0 .5

-554 .5 26.610-. 29. 910-0.5 24.77% 46.3
• i3-3.5 '91p 2 , 81 1-1.5 46.9 " m -. 8. 1 -1.5 47.71 2-2.5 '0

1 .5 2.6 V~ . 1 .2 2-2 5 4.1 1-1.5 46.21 1-1.5 48. 51 2.- 2051 2.25 %o
-3.5 .- . 19. 112-2.5 19.012-2.5 22.01 2- 3-3.5

i 6.o0 1.3 14-5. 4. 6 13-315 7.6 13-3.5 3.5 13-3.5 4.4 13-3.' 4.01 1 .71
Nz . .u 5. 0 0 -4 4-5.5 1 .21 0'

z1 0.2i t60 . 14+-5.5 1.414-5.5 1 4. 5 " I60 .

500.I~6o 02 N= 0.31 -6.0 0 6.0 .00 N6. 22 1

---, ,I N 3831 Nz 1313 ! N: 1731 2 1 .-

'1 
IIG (k - .

FO 0 WVHT~ HG (M -M

2 1.9 H viGTM - VHT() 5
1-1.55 .2-0 2 9 W0-0.5 1 . W- T) . . -7 7% 10- 42 .

2-2 00522- 17.3 0-0.5 19.810 10.5 42.4 1 ,-.5 "2
2 22. 11.5 42.51 1-1.5 44.4! 1-1.5 44.21 -"5 24 2-2 '5 9 '4

3 2-2.5 - 2-2.5 24. 3 5

4-. 7. 2 3-3.5 3. -2,5 2.8 3-3.5 7'3 8.6 -33 .
23.1 3-3. 3 3.7 74-5.5 .4

_0_8 3, -5.5 3.7 4-5.5 3 7 1 4-5-5 3 -r -
so. _ , 06 Z.0 0.759

5168 06.5 J 6.0 0.4 6.0 0 5621 1 j

/ . . . . . IN=63 N= 5044 N 53

21 W _ _ _ _ _ _ _ _ _

21 Wave Height Thresholds
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Marine Area A Marine Area B Marine Area C Marine Area 0

WAVE HEIGHT (M) % WAVE HEIGHT (M) . WAVE HEIGHT (M) 7. WAVE HEIGHT (M)

0-0.5 43.3 0-0.5 22.0 0-0.5 30.6 0-0.5 24. 1
1-1.5 41.2 1-1.5 51.4 1-1.5 48.6 1-1.5 46. 1

2-2.5 12.4 2-2.5 21 .9 2-2.5 15.7 2-.5 21 .1
3-3.5 2.3 3-3.5 4,0 3-3.5 4.3 3-3.5 6. 1
4-5.5 0.6 4-5.5 0.7 4-5.5 0.7 4-5.5 2.2
_ 6.0 0. 1 _O6.0 0.O1 6. 0 0.1 6.C 0. 4

N= 3111 N= 3916 N= 5657 N= 6785

Marine Area 1 1710, Marine Area F

*Avg "EIG"T (m) V- A. __~. E -EG.T 1.1

0-0.5 16.3 wv .G. . (#A v OV T,(M) : 0-0.5 14.7
1-1,5 43.3 1 - -o oS) 46.20-. 33 -o.0 , 00. 5 -5 ~76 6. . ,-%.5 43.C

J.-- 3. 0-0.5 43.5,0 1 1-1. 42..3
2-2.5 28.3 1-1.5 41, 1-1.5 * - -5 t . 2-2.5 28.3
3-3.5 8.5 2-2.2 5 17.1 2-2.5 14 3 12-2.5 8 -8 3-3.5 9.8
4-5.5 3.2 3-3.5 3. 3-3.5 2.0 -3 .5 2-0 4-5.- 3.9

86820 0.4-I 14-5.5 0.5 4 5.5 0.5 J4-55 0' 1.. C1.3
N=- 868 _6.0 0.2 q -6.0 0.2 j -- _- ' __I , I,_ 9__3

Ii

N=1 1237 so 1= 1 .5 8 N= 14- 06 "0 -2.5 78.2 2-2.5 24.52-2.5 20.4 2-2. G

1 ~ 2. 1- 5 05 VHI3W3HT(M w T() I

' '. 0" 14-5.5 2993-3.5 6.13_35 4 7C3-5.5 3.7" ' . " - '

46.3 0-0.5 2 3.4 0-0.5 18.7 0 -0.5 23.1 - 2 . 5 "
-25325" 82 1"2.5 45.3 1-1.5 46. 1-1.5 45.21 7' A -- 2-5

-5.5 ?-3.-5 2-2.5 21.2 2-2.5 24.5 2-2.5 25.2 2-2.5 55'9\ 3 3 '1.

0 . 4.4 ' 3- 3.5 6.1 3-3.5 474 3-3.5 3' 3 35 .7 ,4-

" 60 4-55 2.9 4-5.5 2. 2.8 4 5*-.5 03. 1 5

4- 25 Nz 00=6. 0. 56. t 000. k'6819860* 6 0 c.3 1 6.0 0.I~.

Nz 5325 N= 4359 N= 42180 -_ 6133

July _ % 21 Wave Height Thresholds

"". .6- - ()-0m5 m m m3i1'



tt, Ar7 A arin* Area B larifl Area C 
11rne Ar40 -0.5 33. % AE"iHTf.,WrigAe"4 0-0.5 16 .4- .5 317 .4 - 5 4 8 . 3 0 - 0 5 2 0 . 5 0 - 0 5 .

-3.5 4.4 2-2.5 438 1-1.5 509 0-0.5 43 2

-5.5 
- 2 -25 2.9-.5

N - 3 . 40 . 4 - 5 .5 2 .9 3 - 3 .5 4 . 9 2 - 5 2 . 8N 5 2895 6. .. 1.6 4-5.5 1.4 3-35 .8
N=i00. ' . 2 708 _6.0 0 .3 4 6 .5 3 .8

2895 Nz 27 
6807

0-0C.5 13.6

2-2.5 30. t 
TI, w r M

3-3.5 11.5
4-5.5 11. :5 \ f . " 32 O- 0.5 4 0 .210-0.5 37.0 , 0-0 ,5

' 6 .0 4 0 . 1 36 . 6 0 -. 5. 1 0 . 2. 3 9 , 5

/....L 
2 jV

J~

N6 0.8 9 ' /9 5 4 . 5 7 7.6 8 2 5 13 . , 2-2,5

10019 3-3.3 30.

58 3 3 .5 4.0 j3-3.5 3.1 1 3-3.5 2..4 .5. 2 1.4 4 - 5. 5 1 4 14 - 5 ,5 1 .4 I - 4 -5. 5 5
. - . [6. "o .1 6. o 2.2 . 0. 60 6. 6 -. 3

1. o _ - WVGT. IVHiM -" t WV---- - .-+" HT(M -

't- 
- 6 . 0 ;- 

2 . ! b ( 0 .•

1103 
9-25 

1.

7. 5 
. 4 

"2 1-1.5 40.4 1-1.5 52.5i -1 5 4 .

2 8.7 2-2. 2 7. 2-2.5 2 8.6

6" O 1). 4.3 . 6 .3-3.5 0.95 3 5 8. 3 -3 5 1.7'
N z o 0 . "-5 . .4 3 5. 2 1 2--2'c- 2 7 ' .5 z 4 7 . 1 -1 .5 5 2 .5 , -.1 5

Nz83 0z .9.0 0 8 76 0 6 -6 
0- - . . - . . 1 - .. 8--

l *-z.1, :56 0' 4-5*5 o , , 0 2 6 0 4 60 . , ,

t,867 N= 1573 N= 3049 ! N=.. .U 7

0-0. w/j 19 . P1. I-1. 40.4 (m). 
A1.7 (M)5"0 I

0 0'. 92.5 28.7 2-2.5 27.0 2-2.5 28. 6 2-2.5 300 1-".( --
3 4-" 4 . 1 3 - 3 . 5  
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Marine Area A

Marine Area a
WAVE HEIGH

T (k4 % WAVE HEIGT Marine Area C Marine Area 0
0-0.5 30 7 -. 3 

AE4,-

1-0.5 30.7 0-0.5 13.4 0-0.5 16.4 0-0.5 13 7

-1.5 42.6 2-1.5 43.3 1-1.5 43.5 1-1.5 35.62-2.5 17.4 2-2.5 24,1 2-2.5 26.3 2-2.5 26.7
3-3.5 5.8 3-3.5 10.3 3-3.5 8.7 3-3.5 13.64-5.5 2.9 4-5.5 6. 1 4-5.5 4.2 8

_6.0 0.6 -6.0 2.8 
•4-5.5 .2 45 2

N= 2130 N-2406. 
0 O.962.1

30 t 
2240 N= 5573 648,

Mar~e Ae8 I. 
- - r \i .,M arIn A,** F

0-0,55 7.
1-1.5 35 .5 VI- I, 3I -2-v2.5(M 

_2 -2 .5 10 -0 .5 2 3.2 8- 9. -0 .5 3 1 1 1 C .. 2 .E3-3.5 14.4 1 5. i-.,

3- .51 .4 : i - 1.5  38 2 -15 43 9 1 -1.5 4-9.1 -5 34,9
4-5.5 6., 2 -. .~-5 1 (9.458.

.,,,0 2. 122.5 24 012-2.5 19.912-2.5  16., 3- 32-.5 2 9N= 7548 13-3.5 9.9 13 - 3 .5  5.5 13 - 3 ,5  
.-(-5.5 .978 14-5.5 3.8 14-5.5 1.8 14-5.5 2. 6..

i !6.0 1.1 I i 6.0 1.2 i r_6.0 O. I N=6I2 I 9 i 492 1 N: 958 C1

IV-
i ' _. WV . . . ,T

05 * 2 HI IV)

.. 5 3.75 , 2 ' 9 _.3_ §-1. 35 °-o. .9. 1 o0-0.5 14 . 0,0-0.5 3,8 45. 2%
.5  .3 -. ) 3 2 . It '-1.5 37.3 1- . 44.91 1.5 42.7%

1 6. 0 1 5 2.11 3;"2 25 26.1 -. 5 4/ Z . 0 94- .5 , 1 3 3 .5 6 j 2 -2 .5 2 6 .8 i 2 - 2 .5 2 4 .0 1 2 - 2 .5 2 8 -3 1 2 2 0 '

, 7 0 . , 6 . 5 9 1 4 9 3 -3 5 15 .6 1 3 - 3 .5 9 .6 1 3 - 3 .5 9 .1 1 3 -3 5.

0 . 3 1 4 - 5 ' 
6 )8 - . 6 '

. .3 6 C O 6 t 4 0 6 4-5,5  9.3 14-5.5 4.9 t 4-5.5 4.8 1 4_5.5

0 . 3 .7 $ 6.0 7.7 1 6 .0 2 .6 i 6.0 1.3 1 6.0 0 8N88 ! N: 604 1 N= 1361 1 N: 4054, N : ' .

,0 GT A. , -V'' -- ___,.( .. ... -. .. .. - - -

156, WV HGTM ) I W .- -

12-2.5 30'4. I -- 0.5 0. 1 0-0.5 11.810-0.1- 2.2' -. 5 35- %13 - 5  3  2-3 5 - 1.5 35 2_ - 1,5 36 81 5 30.24-. ?'45 7 f ; 2 8 -. 33.8i 1)5-:?* .7 8 38.54 2-2.5 2 7 . 9 12-2.5 -7.1>-35 )5.111
.3 4'-- 5.5 7 ", -5 1514 , 3 - 3.5 14 , 4 3 - 3 .5 1 3 7' ,5 B "

N 7 1 Z'6. 40 14-5.5 B 9 4-5.5 9.41 4-5.5 7.41 4-5.5 A .26. 1.50 -6.0 21k '--6.0 2. 8 6.0 1 :!6. 5868 1" ' " - 4 3 3 9 N 3 9 0 3 N Z 4 3 3 5 N : 5 8 3 3 1

September
21 Wave Height Thresholds
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Marine Area A Marine Area B Marine Area C Marine Area D

WAVE HEIGHT (M) . WAVE HEIGHT (M) 7. WAVE HEIGHT (M) 7 WAVE ,EG.GT M) 7.

0-0.5 15.8 0-0.5 6.9 0-0.5 8.8 0-0.5 7.2

1-1.5 39. 5 1-1.5 30.4 1-1.5 35.8 1-1.5 30. 2

2-2.5 26.8 2-2.5 31 .2 2-2.5 29.9 2-2.5 29 5

3-3.5 10.8 3-3.5 16.9 3-3.5 14.8 3-3.5 17.4

4-5.5 6. 1 4-5.5 10.6 4-5.5 8.6 4-5.5 .5

6.0 1.1 6.0 3.9 6.0 2.2 -6,0 3.8

N= 1231 N= 1675 N= 3593 NC :

Morino Area 1 70 F Mam_- Area FS? -- - --- '

rAVE SEGFT (m, ,1- 1- *-, " . .

0-0.5 6.9 .< '- ,*VVGT(4) . V rw GT . T.. I 0-0.5 8..
1-1.5 27.8 1- i9-05 15. 0.5 26.6 -15 26.6

0-. 31. 0 .9-0.5 ~ 15.101-, 2.
2-2.5 31.3 1-1.5 3 5 -15 48.3 .5 43 2-2.5 28.3
3-5 18.355 115 83
4-5.5 12.1 2-2 5 30. 1 2-2.5 2 6 " "- 7 3-3.5 1.6

35 3-3.5 13385i3-3.5 5.,-' "3 4.5

N= 6686 4-5.5 7.6 14-5.5 3.4 J
4 - 5 5  3.. 6. 0 .5

i___"_____6.0 1. 1 6.0 1.0 _ __6.0 . , .2 N= 7832

N= 840 1 NZ= 203 1 N= 244

0.5 1 w V "m , . W,, ,
1
.-

2 '.5 28 ' 20-.3 +.- ! WV I ( WV M WvHG T M 7. V "G -_ '0-0.5 0*'.0 -

1-25 p .5 -.6)0-0.5 7. 6-2',0-0.5 33.,- .
233, 32*2-5 21 28 1-.5 , 22.-0-0.5 3.9o -2.5 32 -.5 33.81 6 52 -

- 1. 4 5 21 .1 .-3 25 308 1-1.5 30. 56 t .. _" Q 6- 0 ",;'-5.5 1.5/ 3-3.5 26.4 2-2.5 34 32.' ij A -' -' 2-2-5 31. -" 3- 5 3-'' -5-
[ 6 °' 4 -" dl' i3- + .2-2--.5 30.0F -2.5 . .'" 15"313 -3 ', %'"'.

8- ,' 1. 5 . 18 30 - . '' .' 3-3.5 16.0 3-3.5 17.7 ,33.5 1., 4..-.5. -  ,

5_- 28 NN 3_. . , o. 0 .. ,

38-6., 4 .1 I 6. 1 6.0 2887'284 N= 158~ N= 617 1 N= 899 IN ,

WVC5 ! V IT( ,

1--5 8. ;7 1 _0 WV HGT (M) !I WV HGT (M) 7_ 0
0

5258,1 9.4 0-0.5 6.0 0-0.5 5.8io0. - , .5 2.3
26 6 - 2 5.5 1-1.5 28.2 1-1.5 27.4' 1-1 7% 30.-7 2-2.5 28.9

-35 6 2-2.5 26.88 ". 7 2-2.5 30. i %
l o • 9 O 4 "5.5 214.2 30.4 2-2.5 33.530. "3"5

4-5-5. 0.5 1 7 3-3.5 1 .7 -3.5 3 6.0 + .2 ,

N - " 2 - : 1 4 . 2 4 - 5 .5 1 3 .2 4 -5 .5 1 3 .26 
4 .7'5 0 .

2-7_7 4.2 _ 3.4 ;_.o -.0 4.2 6.0 3N27 3 3 3446 N 3- 560 6  
-

21 Wave Height Thresholds October
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Marine Area A Marine Area B Marine Area C Marine Area D

WAVE HEIGHT (M) I. WAVE HEIGHT (M) . WAVE HEIGHT (M) . WAVE HEIGHT (M)

0-0.5 8.9 0-0.5 7.6 0-0.5 7.3 0-0.5 5.9

1-1.5 31.7 1-1.5 30.4 1-1.5 29.3 1-1.5 22.6
2-2.5 30.5 2-2.5 27.9 2-2.5 29.3 2-2.5 28.1

3-3.5 15.3 3-3.5 18.8 3-3.5 17.9 3-3.5 20.6

4-5.5 10.1 4-5.5 11.8 4-5.5 12.7 4-5.5 17.4

6.0 3.6 6.0 3.6 _ 6.0 3.5 6.0 5.5

N= 1094 N= 2246 N= 2793 N= 5810

Marine Areaet 173 65 - 18171). -116 Marine Area F
U.AV( UCG 1 CM) _IWAVE MEIGUT (U)

0-0.5 4.9 WVHGT(M) % WVMGT(M) ! S "- 0-0.5 6.5
1-1.5 20.9 0-0.5 30.0 0-05 7.3 0-0-5 13.8 1-1.5 22.8

2-2.5 29.8 1-1.5 23.8 1-1.5 32.9 - 5  27. 2-2.5 27.9
3-3.5 20.6 12-25 21.3 2-2.5 40.6 2-2.5 27.- 3-3.5 19.7

4-5.5 16.63 16.9 4-5.5 17.7
36.0.5 12.5 3-3.5 1.6.0 5 3

N= 5030 4-5.5 9.4 4-5.5 5.1 4-5.5 4.6 7079

N=_________ 5006.O0 3. 0 - 6.0 0.9 ro.0 9.2% =77

wVN= 
1073 M= 234 N= 65

00 00.5 *'1 H tG 0)0. (M)
"

2 . 31 0.5 8 8- 0.VHG .3'3-0.5 8.0 0-0.5 6.6 0. 27.2 11"5 1
3 .*~29.4 25 21 a8.31 1-. 2 2,5 ()..1-1.5 21 1 1-1.5 33.9 1-1.5 24.6 2-2."27

2-2.5 298 2-2.5 27.2 2-2.5 28.7 2225 21.6 2 .4-5 143 3-35 18.8 3-3.5 17.0 3-3.5 21.5 3-3.5 11.3, 5 "5 2.855 - .0 14. 3 4-5"5 17.0 4-5.5 10.5 4-5.5 14-.6 5.0 .3 60

N: 47 -6.0 5.0 6.0 3.4 6.0 4.1 6.o 3.3 t- iBB2
14 N= 218 N= 1194 N= 862 N-:28 N

: iP. WV HGT (M) !r Wv HGT (M) 70 22.518.1 - 7.-2 -2

1-15 5.7 0-0.5 -3.5 0-0.5 3.5 0-0.5 3.9 -. 5 2-1.

19.1-1.5 16.3 1-1.5 18.1 1-1.5 21. 29 2 3.5 8

45 18.7 3 -  .1 2-2.5 28.3 2-2.5 28.8 2-2.5 19.13-3 5  -7.
5.520 3.5 20.8 3-3.5 22.5 3-3.5 21.3-3-3.5 055

20.4 45.5 22.7 4-5.5 18.6 4-5.5 18.1 4-5.5 15"4

-. 2567 -60 11.5 -6.0 9.1 _6. 0 6.9 6.0 4.51 666

November 21 Wave Height Thresholds
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Marine Area A Marine Area B Marine Area C Marine Area D

WAVE HEIGHT (16) %WAVE HEIGHT (M) WAVE HEIGHT NOM) WAVE HEIGHT (M)

0-0.5 19.2 0-0.5 8.8 0-0.5 13.2 0-0.5 5.2
1-1.5 32.3 1-1.5 32.3 1-1.5 29.9 1-1.5 23.8

2-2.5 22.6 2-2.5 27.3 2-2.5 26.8 2-2.5 27. 1

3-3.5 11.8 3-3.5 16. 1 3-3.5 18.7 3-3.5 21. 1
4-5.5 9.8 4-5.5 11.4 4-5.5 9.4 4-5.5 16.3

6.0 4.3 6. 0 4.1 6. 0 2. 1 6.0 6.5
N= 1865 N=3030 N ~ 3 161 N= 5237

Mwae Area 1 170 65 1 1700 -1 Ma0 rino Area F

INAVE nGMT Cw) 3WAVE NEIGHT (m)

0-0.5 4.5 WV HIT (M-) Wv HGT (M WM) 0-0.5 5.9

1-. 2. -05 18. 0-0.5 23.0 ()-0.5 21- 1-1.5 22.6

2-2.5 28.9 2-2.5 28.0

3-. 971-15 28.7 i1-1.5 46.6 7-V. 326-2.5 1.0

4-. 672-2.5 22.7 2-2.5 22.5 2-2*5 23 . 3-3.5 18.0

N= 42 0 -- .31 6.0 6.3
4-5.5 11.7 4-5.5 3. 2.61 = 95

________________!_ ~6. 0 5.3 !6.0 0.5 3 7___________
N= 1465 N= 369 N 8--

113 (M 0- zVHT M WV HGT C) W HGT (M5 32-'1
-25 ~ .0-1 0-0.5 7.7 0-0.5 8. 0-0.5 9 a 0-0. 1 80A 29 .6

'3.5 22 29 1-7.5 22.5 1-1.5 31.5 1-1.5 33. 1 1-1-5 27.3 192.

4- . 104 3 2- 316 3 2-2.5 28. 2- . 23 8 - .5 0 7 2-2.5 27 3.2-2.5 24 \

Nz 6.0 0 4-5.5 18.2 4-5.5 13.6 4-5.5 9. 4-55 ro60 1.
N- 0- 6.0 5.7 L6.0 6.4 i 6.0 1.8 6.02.

WV H (AA)14G
1 

(M)

44 -V HG M)7 WVHT M 9

1-1-5 17: 0-. 5.4 0-0.5-3.7 0-0.5 4.60
3 26. 1-! 1 8.6 1-1.5 20.0 1-1.5 21.9 V. 25.
3-35 1. 12-2.5 25.0 2-2.5 26.5 2-2.5 2716 2-2.5 29.2 3-3-5 1C

2-5 6 3-3.5 21. 1 3-. 1333521.4 3-3.5 1C).5 4_5.5 .

so-0 21.48 5 5 2 4-5.5 19. 1 4-5.5 17 1 4-5.5 60 .6 ,
26.0 9.2 6. 0 9.5 6.0 7. 6. .2 394N= 2742 N= 2519 N= 2945 N 40

21 Wave Height Thresholds December
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Map 22. Low pressure center movement
ROSE - Percent frequency of low pressure center movement.

BLACK ARROWS - Preferred storm tracks (solid for primary tracks, dashed for secondary tracks).

Exact Cylindrical Equidistant Projection

Six hour movements of low pressure centers considering only closed
circulations.

Mean Goeed: Printed figures at the end of each bar represent
the mean speed of movement (in knots) toward the Indicated
direction.

.........- (Low presaure centers moving toward the N had a
12 -------- mean speed of 12 knots.)

S1 "Direction freauency: Bars represent percent frequency
20 of six hour movements toward each direction. Each circle
*represents 20%.

19 ----------- (18% of all six hour movements were toward the NE.)

.- ----------- (Statistics for this rose are based on 13 six hour1 8 movements.)

(8 low pressure centers were observed in the 5" X 5e
area during the 20 year Deriod of record 1/66-12/85.)

- (Mean vector movement of aii centers was toward 78"
- - (ENE) at 13 knots.)

780/13-

Refer to the introductory text for Section II for more information on low pressure center movement and preferred storm

tracks.

22 Legend Legend 22
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180, W 175' W 170' W 165, W 160' W 155 0 W 150, W 145 0W Z40 W 1350 W 13 0'W

3*/28l 1 6/18 17*/10 348/B 71'/2 6/5'/26 l09*/16 93/S 69*/1,

100 N1:2

22/2 2 '/3 44/1 3*227*-

J,164/16 "2'/1 6-19/176*97'/l5*7

12

22 403 / N II S6 3 '

,9/' 112 16'/13 360'/12 29*/16 37'/17 t 2/11 211/19 36'/1. 50'l1-/l1

1- 0 N - F

.'1 9/5 511 2,f 439/0 45,/9 27'17 42*/19 45/9 0 O66'10 64*?

January22 Low pressure center movement
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l800 W 175" W 170" W 165" W 160" W 155 0 W 15o0 W 1450 W 14 00 W 1350 W 13 00 W

274'3 3.-/'- 55'/1 92/1O10l 33**/1 0 84'11

-70' N

C0 .2.01011
307*/16 0'/27 35 /3 00 /24 /13 101'127 95'/ 0 00'1 77-

p /27 _31/0

5995 45/1 96//6 451 4 18 1 I7'14-13 7',1 5 3,

6i N_ _ _ _ _ _ _ _ _ _ _ _

220 Low prssr ce6e moeet er
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1 W 17'W 1700 W 1650 W 1600 W 1550 W 15"W 145'0 W 1400 W 13 5 W 13 0"0

29 0' 49/ 6 3 19/3 440 13./ 15 0T/213 92*8'2 3 16. 8 I

730 Ni-' -

35./I8s6 2.. 2'/020/ 10, I 61'/27 72,1 5 1

25 NVA~2' ~ / ~ ''Q

5~ 9 4 2 4C/9 37 9 7/90 ~( ~ 16/2 3/1 3*927620

0 0 2 1

2 ~ 0  
- ._ 

__ 
-

-

i 5;*29 40'/2 56 /20 54*1 /27 /231( 25 86/0 %6'/2 59 2 8//,601

C~Narch
22Lwpesuecnermvmn
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180 0 W 175 0 W 170 0W 1650 'V 160 0 W 155 0W 150' W 145 0 W 14Q0 W 135'0 W 13o0 0W

70o N -

&0''

9M 00-

so/,

'K1'7

3- 5,' 8-2-4-

A__222 Low prsur4ete ovmn
68,2 /20 2 62/3NW2 6/) 6

64'/H 2*14 1*/i 7c/18 7'/1 65/19 1',1A pril1
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30'~ 5 W 175' W -/' 650 W 1600 W 1550 W 150 W 145 Vi 140) W 12--, W 13 0 0 V

_9 2 9S 15/ 7/ /49"2"'70 Na.

e6'/14 62/15 03,228.

_17\
? 

K :j 
'

?t"12 .7/l 14*/l959*/q .'/7 29', 6, 938/ s,

Nj

73 662I 7/3 021 6 '3 70*/16 63',16 66/12 56'/10 57'/36 42*,221 76, 3630

May 22 Low pressure center movenei
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180 W 175" W -170,0 W 165 0 W 1600 'N 155 W 150 W 145 W 140W VV 350 VV 130 G'

6,/7 5 66/ 59 38 7 60, 82 7" 6 7' 3 '?

T7C, N {II~g

69/ I' % , 3'/.7 87 '2 89 W 13 26C6 ~ 5 12 4 9'/100O 3,

6--' ~Igmm.6

el 6-

9.*-. ~ ~ ''

_ _p 50, .9 6 ' -6
9 1 37', 52 271/8 j6,/ 36 '0 /05 I6

_ _ 4

-" 26:2 ,3/7 0, 3 6

86, '-/9 6 ' / 1 1 / "0 6V O6 '7' ' 1,'/''

L, ,

<-- >-urz,000N-"-
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Set 23. Persistence of wind speed and wave height, seasonal

WIND SPEED DURATIONS - SEASONAL WIND SPEED INTERVALS - SEASONAL
SEUNENME AIUEADLNIUESEQUENCE NUM4BER LATITUDE AND LONGITUDE

aaE4IO4 )1136-1 40 66 66 4332 16;48 1 1 13 3 1 _ 2 331SEA-5* 4 T 0  5957 60'?

g4 531 1 4 34- 121 247 1247 433 '3 4 5 15
4i- a l 7 5 313 3 4 2 26 2 4 555 2161 SEA 1:125 435 8 14

44550 2212219 3 214 12 11 90-1 252 701 709 4336 634 31 2618126 11112 10 10 9 7 7 6 3 a 6 661966-_ 1256 3613 381 9 52

S Z 2 8 6 8 5 7 7 1 3 4 2 7 119121316 9 14161 13 2 5 144-1 322 1353 1365 4362 ;28 50 3434 33 171615 15 8 O 4 06 564 1[322 2916 3035 4370
p -- -P - 7 0---

022 7633022615 4 LS510 9 9 3 22 252-I 382 12176 2201 4408 o22 87 59 5Z2 37 121192010 42 346- 380 !2157 2211 4336
061307121212186555398 I 26 374 401 467 0106529221.1 7 25 2154 4 5

7691 63133 0 -24 E 17 3O 4: C 6 4 1 12 47 -7 73 4 9 3 0 5 3 2 2 1 0 1 2 37 t 2 1 28113 2 1 ___L23 -5 288- 35 84 28 42 1 429 4332!8,121 10.,,4.s 6 "6 151~ 21 -- i 'C6)4 (5 3D 11 *' 171 12 ,1 Dx ,~ % x 10 60 10 123

-6 Evnt wit win sped 7 k1 pesse 12 hors I -hr ee6 2-oritrasbteN eet fwn

events persisted 96 hours. gI speeds !'.17 kn.; 11 intervals persisted 96 hours or more.
The longest event with wind speeds 4 kn. persisted The longest interval between events of wind speeds
for 3 months or more and it occurred 1 time.------------- _7 kn. was 72 hours and it occurred 1 timen-------------

The longest event with wind speeds 48 kn. persisted i The longest interval between events of wind speeds
36 hours and it occurred 1 time.------------------. - 64 kn. was 3 months or more and it occurred 7 times--
75 Events had wind speeds cl4 kn. which comprised a There were 69 intervals between events of wind speeds
total of 4,483 hindcasts.--------------------------- 4 kn. which comprised a total of 95 hindcasts. ----
5,269 Hiridcasts were examined, and 5,174 had wind ' 4.332 Hindcasts were examined, and 95 had wind speeds
speeds 4 kn --- -- -- -- -- -- -- -- -- -- -- --- -- ------ < 4kn.- -- -- -- -- -- -- -- -- --- -- --- -- --- -- --- --

WAVE HEIGHT DURATIONS -SEASONAL WAVE HEIGHT INTERVALS -SEASONAL

SEUNENME AIUEADLNIUESEQUENCE NUMBSER LATITUDE AND LONGITUDE

F,4431 ' k54 18 SEA-S 9 294b 1 4393 '4394

14 379611 0241 07

___30- 24 55 65 4331 3434 2 j.-~ 1 40 SEA-S 4 4394 53 0

128 1'13,121065 2 1 2 1 I 54-2j 2 1 213 225 4331 428 3 3 12 3 1 4 J2 3 1 11112 1 57 SEA-I 1 93 412' 450 53- 4

20 1411515 9.13115120 '3 5 16 i6 17 14 1 2 ,l4-1 1j34 904 829 4336 E'2011 6 8 5 9 6 3 17 2 25 41 7 82-1 1179 36660 3298 .'

46 1 14!10i17!'3113 19112 3 10 9 3 i3 3 18, 312-l 17 137 42 4331) 6622 16 4 8 1 8 8 i0~6 83 5 8 49- 21 3 202 6 .43

-9 i 9,91918 118 7 5 6 18 39 27 481396-1 18 27 2345 4367 H
1 2 2 4 3 3 2

0 12 16 7 11 1114 5 8 3 3 3221414-1 208 1642 1689 437-
04 9 99 11 1 61 V4 3 16846- 80 285 310 443 TV 935 514 10 9 1211 8 14p 4 1 12 j 11)270-1 1501 903 1934 4334

5. 41 2 65)1140-11 122 350 37 415 6223 109 I3 - 64 1 -1 9? 06 42 43

Ii6 11 350 36-7 4551107 14
3 8 5 1 3 5 192; 1 , 3 2 2 2 9 I t 3 ~ 2 ~ j 2 j 2 , i*

OI EVIT -- N -I -- 5 H .. OURS INTERVA __ETWEEN EVENTS -- - -
-8 Events with wave heights 16 ft. (1.8m) pessed 'I-There were 25 12-hour intervals between events of waveI

12 hours; 65 events persi sted 96 hours. Iheights 9 ft. (2.7m).; 11 intervals persisted 96 hours or'
The longest event with wave heights 3 ft. (0.9mn) more.
persisted 3 months or more and it occurred 1 time.- - 1 The longest interval between events of wave heights I

The longest event with wave heights 134 ft. (10.4m) ?- 6 ft. (1.8m) was 144 hours and it occurred 1 time.-
persisted for 30 hours and it occurred 1 time.- -- - ---- The Ion gest interval beiween events of wave heights I

28 Events had wave heights 3 ft. (0.9m) which ' I 84 ft. ?19.5m) was 3 months or more and it occurred 8
comprised a total of 3.828 hindcasts.- -- -- -- -- - --- times.--- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- ---
5,196 Hindcasts were examined, and 5,137 had wave There were 15 intervals between events of wave heights'
heights 3 ft. (0.9m).-- -- -- -- -- -- -- -- -- -- -- -- -------- 3 ft. (0.9m) which comprised a total of 40 hindcastsr-- -

4,333 Hindcests were examined, and 40 had wave heights
Durations for a particular season extend from tne time the event <3 ft. (0.9m).---- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
begins (or the first day of the season if already in progress), and
terminate when the event ends Events become undefined if ntervols for o particular season extend from the tine the event
missing data is encountered. Durations lasting a season or ends (or fhe first day of the Season if the event is not in progress

1
.

m-ore are categorized together. Durations may persist into and terminate when fhe evenf begins intervals become undetned if

the nxt seson.missing Idaa is encountered. Intervals lasting a Season or more ore

ABBREVIATIONS categorized together. Intervals May Persist info tne next season

MAX- Maximum duration or interval, followed by the number of
TocTIuotalnuer feet.r ,lev feet 3 9 12 16 20 28 3448 64
TE oT oa u be r Of evnt o4r inevl

P TottaI nuumber of hindcasts included in TE or TI.146i.
T, TOta nmber of hindcasts that Met the stated criteria. meters 0. 0. .8 2. 7 3,.7 4. 6 6. 1 8. 5 10.4 1. 95

TH Total number of hindoasts examined.

23 Legend Legend 23
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The SEA code in the MAX column of the tables refers to season, i.e., the longest event or interval persisted for three months
or more. Since the extreme wave statistics are based on the assumption of winds blowing over open water without fetch restric-
tions, the wave height extremes are likely to be unrealistically high during the winter season for those few grid points located
within an area having a probability of ice restricting the development of waves. Refer to the ice statistics in sets 17-19. Refer to
the introductory text in Section II for additional information on persistence of wind and waves.

1 6 0 '1 7 0 2 -- 1 6 0 1 5 0
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23 Legend Legend 23
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Set 24. Annual maximum wind and wave for selected return periods
(Refer to introductory text of Section II for additional information.)

Annual Maximum Winds for Selected Return Periods

Values oif the annual maximum sustained wind speeds for selected return periods are presented in the table below for selected
coastal stations. These tabular values may be used to construct a graphical analysis of the data similar to the one in Figure 1. The
procedure is as follows:

1. Use Fisher-Tippett. Type 1 extreme value probability paper with a natural logaithmic ordinate scale and a probability scaled
abscissa. A linear reduced variate scale is also useful in locating intermediate probabilities.

2. Select and plot the annual maximum wind speeds at their corresponding probability values from Table.

3. Draw a straight line connecting those points. This is the line of best fit from which wind speed estimates for intermediate
probabilities can be obtained.

4. A one standard error coifidence band may be drawn by computng the upper and lowert bouno according to Gumbei i1958).
The computational procedure is as follows:

0. 59 = \/ ],/P]I/. L1 PlJ
b. TP = 59 FI/ N , Al = 1/9
C.. Upper Bo;,rd P1= E~pl~r -P1 T:
d. Lower Bo',-d 'J = Exp Lr, , IPI ! TP

where S9 = a probability term, TP = standard error at probability P, Al = scale term 1/0 . x [ P is the wind speed at pro-
bability [P Iin knots, and (N = sample size. This will give an envelope of the 68-percent confidence band for the estimates.

Graphs similar to Figure 1 have been d.awn for each station's annual and monthly values and are available on microfiche from the
National Climatic Data Center. Federal Building, Asheville. NC, 28801. Any questions regarding the application of the extreme vaitie
model should be addressed to Larry Nicodemus, telephone number (704) 259-0366.

5
T 

T 
ION NAMEL 

0  
t- ': ' E;, -_TD'

NIKOL E, -5.4 7 . . - . - .

K H A T I R K -NN C H IA , T < F < . < 7 . < ' . ?' 4 , 9 4 7 . . , T-
UCOI NA F pA 73.B 84RR . - 1 . 14 ., , .
BUHTA PROv:DENJH, PA 49
NOPTHEnST CAPE, qv 48. F 

-  
.

NOME, ?K 38. 4 , 4 P
IINALAKLEET, Fr2 4 I'. ' 1 4

CAPE ROMANZOF , Ar .1 . - , .
CAPE NEWlENHAM, AK 44 56. 1
KING SALMON, .. F

COLD BAY, r C,. I 6. . 7)4. '4 . 4-.

NIKOLSK I , HK ' . . b. 'I

ST. PAUL, AK -9. I 5 6C . 6 .
ADAK , RK 4 . 'A r

NOTE SOME OF THE HIGHER RETURN PERIOD VALUE" MAY BE ijNFEAL1',TI HFrL IF TL ML IAMP ' .F HE

CONFIDENCE BANDS FT THESE VRL.UE- S MRF AL .'N. l. niLE., "':F.H IIDI'HTEl A HIGH LEVEL. OF JNCERTRTiNT,

Annual 24 Return period winds and waves



11-515

RETURN PERIOD YEARS]
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ANNUAL MAXIMUM SUSTAINED HINDS (KNOTS) FOR SELECTED RETURN PERIODS
GRID PT. LATITUDE LONGITUDE RETURN PERIOD IYEARS PARAMETER5

2 5 10 25 50 i00 MODE BETA N

01 64.1 N 166.7 N 49.3 56.4 61.7 67.2 75.1 81.6 17.2 .1190 12
02 63.6 N 178.1 N 61.7 68.8 73.9 79.2 86.6 92.6 59.6 .0958 12
03 59.4 N 172.0 N 56.0 61.5 65.4 69.5 75.0 79.5 51.3 .0828 12
04 58.0 N 167.0 N 58.0 64.6 69.4 74.3 81.2 86.7 56.0 .0950 12
05 56.8 N 174.8 E 64.4 72.1 77.6 83.3 91.3 97.7 62.2 .0984 12

06 52.0 N 172.9 E 68.5 77.6 84.2 91.2 101.0 109.1 65.8 .1 ]o 12
07 54.7 N 175.9 W 63.0 67.7 71.0 74.4 78.9 82.5 61.5 .0639 12
08 54.9 N 167.2 N 55.6 58.9 61.2 63.1 66.4 68.8 54.6 .0502 12
09 50.3 N 171.3 A 60.3 69.1 75.6 82.5 92.3 100.4 D7.7 .1205 12
10 51.8 N 167.3 W 56.6 61.7 65.3 68.9 74.0 76.0 .5757 12

11 51.3 N 158.8 N 60.8 7C.: 77.1 84.4 95.2 103.8 5H.0 .:265 !2
12 54.4 N 158. 62.7 7-.9 8D.6 88.8 100.5i 1 10.5 Iq. - .i

RNNUAL MAXIMUM WFAVL HE FEE? FORF :: .ECTE RETURN P r IG U--

GRID PT. LATITUDE L0N0 TET0 rP!O 'R V ARHMETE
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